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Carroll Ann Hodges 


As the unpredlcted and unpredictable 97th Congress 
convenes, I would like to report on my experience thus far 
as the 1980— 1 981 American Geophysical Union Congres- 
sional Science Fellow. The past 4 months have been ex- 
hilarating, and, as one who has never had the slightest 
contact with political science, I have found this opportunity 
lor a glimpse of the Washington 'corridors of power’ an In- 
credible education. I spent the last 10 years In planetary 
geology wttn the U.S. Geological Survey. Before that I 
worked for both oil and mining companies and taught In a 
couple of universities. Having also been active In communi- 
ty affairs, I was intrigued by the opportunity to see firsthand 
how congressional policies dealing with energy, environ- 
ment, minerals, and land use are developed. Breadth of In- 
terest Is an asset In approaching this sort of experience. 

I hope a brief summary of my Impressions may entice 
others In the earth science community to explore the possi- 
bility of lending time and talents in exchange for a unique 
experience In our capital. 

The American Association tor the Advancement of Sci- 
ence (AAAS) arranged a superb orientation program for 
this year’s class of 38 fellows who coma from academia, 
government, Industry, or fresh from graduate school. About 
half of the fellows are social scientists (anthropologists, his- 
torians, philosophers, psychologists), and the other half are 
physical scientists, such as biologists, physicists, chemists, 
engineers, and one geologist (me). 

During orientation, In the first 2 weeks of September, we 
were accorded special briefings from the StBte Department. 
Pentagon, Library of Congress, National Academy of Sci- 
ences, then Presidential Science Advisor Frank Press and 
staff, Office of Technology Assessment, General Account- 
ing Office, and Management and Budget. In addition, we 
h8d numerous sessions with former fellows who now have 
permanent staff positions with Individual congressmen or 
committees. It was an exciting time, perhaps highlighted by 
a luncheon In the Senate dining room and by remarks from 
Senators John Glenn, Paul Tsongas, Charles Mathias, and 
Strom Thurmond. 

Following this, and armed with AAAS guidelines and 
some sanguine advice from former fellows, each of us 
laced the task of seeking desk space In the office ot a sen- 
ator, representative, or one of the committee 9tatfs. Admit- 
tedly, as fellows we had a distinct advantage In that we 
were looking for work as free bodies, funded by our spon- 
soring organizations. Nevertheless, one still had to over- 
come the very serious problem of space. Many offices sim- 
ply had no room. Another difficulty was caused by the un- 
certainty ol the 1980 elections. Numerous senators and 
representatives were unwilling to take on additional staff, 
given their election prospects. Then there was the matter of 
vested interests: Most offices have the necessary legisla- 
tive areas covered already by a legislative assistant, and 
many of them are ’protective of their respective turfs’ (a 
buzz phrase quickly learned I). Some offices, despite the ef- 
forts of AAAS to explain our program, simply were unaware 
of the existence of science fellows. Persistence and forti- 
tude were the key, but exalted views of one’s status and 
credentials were rather unceremoniously squelched. 
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isrRM^ 1 * he ob J ec,| ve was to find an office which had In- 
Uw u?| C ? ni P atib le with one’9 professional background, and 
hv thS. Ive P rlor ltles of congressmen are best Inferred 
unawp! co ?!!! ,mee affiliations. Most of us, I suspect, were 
? ,he en °rmou9 importance of committees and 
cress r ittees ' whlch Indeed determine legislation. ‘Gon- 
tfiamhL 8 c ®F ecflon °* committees that come 1 together In a 
(Clern »j„P 0 r od,cal| y t0 approve one another’s actions' 

Q[g> 7 ,S Br ' ln Member of the House , 1962). As a geolo- 
gresamT - L my lnterv lews to those committees or con- 
envtmml. . , Jurisdictions In areas such as energy or 
able nn*I!? n u wa8 most anxious to Investigate all the avall- 
MIowm >k 8 before committing myself, and In so doing I 
bare example of my AGU predecessor 1 , Bob Bar- 
that ho 8u ° 8e C u ently chalked up such a dynamite record 
9as i JLE W I ? Pennant staffer with Senator Paul Tson- 
on the VttWJSf lnt8r v!ewed In about 40 offices, l am now 

8 aB 01 Congressman Jim Santlril of Nevada. Per- 


haps It la appropriate to review the route by which I aot 
here. y 

I begai my quest for desk space with the House Science 
and Technology Subcommittee staffs, which Include a num- 
ber of former fellows. Gaining entrde there was easy. The 
same was true with various Senate committees. Commit- 
tees are fewer In the Senate (15, as opposed to 23 In the 
House), with better defined Jurisdictions and less obvious 
overlap. (I concluded that virtually every subcommittee in 
the House had its finger In the energy pie one way or an- 
other— explaining In part why policy Is so long In forthcom- 
ngl) The most obvious advantages of committee affiliation, 

In contrast to a member’s office, are the limited focus of 
legislative Issues, the luxury of having time to research an 
Issue In some depth, the chance to participate In floor ac- 
tion, and the lack of distractions like constituent mall re- 
sponse or sometimes Inconsequential chores. Despite in- 
terests In many committee Jurisdictions, however, I ulti- 
mately decided that the purview of a single subcommittee 
would not offer the breadth oi opportunity to participate fully 
In the legislative process that I was seeking for my 1 year 
In Washington, and further, that the committee scene was a 
bit removed and Insulated from the congressional scene. I 
opted for a wider range of experiences, and therefore I 
searched for a congressman with committee leadership in 
an area oi Interest to me. 

An additional factor In my choosing process was geogra- 
phy of the state or district represented. A Californian at 
present, l checked out a number of that state's delegation, 
partly because of the state’s large assortment of geologi- 
cally related concerns and partly because I felt most at- 
tuned to the special Interests of my own state. Falling affili- 
ation with California, I was Inclined to think my enthusiasm 
for parochial matters would be greatest within delegations 
from the western states. 

Having Invaded offices of both senators and representa- 
tives, I might describe some perceived differences between 
the two sides of the Hill. First of all. there are only 100 
egos to accommodate In the Senate, as opposed to 435 in 
the House, so that generally speaking the Senate seems 
more organized and orderly, not to mention elite. OI 
course, running for reelection every 2 years imposes a con- 
siderable burden on House members, and the pace seems 
notably more frenetic. But Senate staffs are much larger 
(having to serve more constituents) than are House staffs, 
and it appears that senators were likely to be less accessi- 
ble to staff than representatives. Congressional staffs are 
surprisingly large, having proliferated considerably in the 
last 10 years — a trend recently lamented in the Washington 
Post as 'staff latlon.' 

The Interview process was Indeed exhausting— but unde- 
niably stimulating and challenging. Staff time Is precious, so 
one has to be organized to exchange essential Information 
quickly (with a one page only resum6) and try for a return 
engagement in those offices that seem especially promis- 
ing. One must Inquire about probable assignments, space 
(a gigantic problem, especially in the House), special inter- 
ests of the congressman, and his/her probable accessibil- 
ity. It's helpful to know what kinds ol legislation he/she has 
sponsored, how successfully, and what other staffs have to 
eay about his/her office. Also, political philosophy Is likely to 
enter Into most placement decisions, so voting records on 
key issues are useful to have at hand; it’s the congressman 
who has been elected, so a fellow's political Inclinations 
must be ’torqued’ accordingly. Most Important is the gener- 
al ambience of the office; tension clearly pervades some 
staffs, and quarters are so tight that personality conflicts 
could make life unnecessarily difficult. Furthermore, In my 
case it was essential to find out the amount and calibre of 
typing required. A number ol offices have no clerical help, 
so fellows and everyone else have to do final typing for a 
congressman’s signature— an untenable set-up for me! 

My long odyssey finally ended in the office of Congress- 
man Santini, the only representative from Nevada. His Leg- 
islative Director was not only cordial, relaxed, good hu- 
mored, and competent, but also totally unpretentious— a 
quality I’ve lound rather rare on Capitol Hill. Santlnl's chair- 
manship of the interior Subcommittee on Mines and Mining 
has been Illustrious; he has become a well-known, effec- 
tive, and respected spokesman for the minerals Industry 
and Is an advocate ol a national minerals policy, an issue 
In which I have long been Interested. Santlnl also selves on 
the Public Lands Subcommittee, has been actively Involved 
In an effort to save Lake Tahoe from environmental deterio- 
ration, has wrestled with the problem ol nuclear waste dis- 
posal, and is vitally concerned about the potential Impact of 
the Air Force MX missile deployment across vast portions 
of Nevada public lands. My geological background meshed 
with the needs of the office, and the staff seamed excep- 
tionally congenial, and so 1 finally committed my peripatetic 
feet to a desk, phone, and, yes, a typewriter (after ensuring 
I would not be required to do final typing). The office ten l 
luxurious (none are), but the ’chemistry’ seems right. Thus 
far I’ve answered some constituent mall regarding Issues of 
Interest to me (Including the fate of wild horses), have 
delved Into the Environmental Impact Statement prepared 
for the Air Force on Its MX project, and am Catching up on 
the minerals policy Issue. IVe acquired names ariphona 
numbers and Information from Impressively knowledgeable 
people on specified topics, and have concluded the name 
of the game 1 Is knowing whom to call. ; 

Probably the greatest frustration In this experience Is the 
necessity of doing most assignments qulcWy. One collects 
superficial knowledge on a wide array of topics, and tunnel 
£ton S won't wash. The Information resources of the 
Congress are extraordinary, particularly the Congressional 
Research Service which Issues and updates timely brlela 
__ 'hot* lealslative topics (like the MX or nuclear waste dls- 
■ -SJS-ff provided by this arm ol Ihe Library of 
Snorasa are outetandlng. In addition, congressmen can 
cSlBrTthe Mce ol Technology Asseasmenl, Qenarel Ar^ 
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time nor expertise to carry out. 'Network' is another ol 
those buzz words a newcomer quickly learns, but the Im- 
portance of 'plugging in' cannot be overemphasized; every 
casual contact is a potential source of crlllcal information. 
Fellows and former fellows are a vital part of the network, 
and AAAS does a great job of facilitating continued contact 
through a series of seminar programs during the year at 
which distinguished speakers share views on relevant 
topics. Perhaps most Important are one's professional col- 
leagues and acquaintances, Incruding former professors. 

A fact quickly learned Is that political realities color every 
decision and vote; In the House at least, rejection Is never 
on the back burner. And shepherding legislation through 
Ihe Congress is but one of countless demands on a con- 
gressman's lime and staff. To be effective, a congressman 
must pick and choose his/her issues carefully, become ex- 
pert on a very few, and rely on staff and colleague advice 
for most votes he/she casts. So a fellow cannot assume 
he/she automatically has a pipeline for a tong cherished 
proposal (a Nevada congressman Is not likely to squander 
effort on a recycling bill, for example). Still, every bill starts 
with an idea, and Congress is eager lor good ones, the 
magic component ot which Is generally compromise 

One perceives that there Is indeed a paucity ot staff peo- 
ple with scientific credentials, yet the numbers of legislative 
Issues that require scientific and technological analyses are 
Increasing with every Congress. Staffs do a remarkable job 
of keeping on top of such issues, however, and I think most 
of us would acknowledge with admiration Ihe thousands of 
talented, articulate, dedicated, highly motivated, and mostly 
young men and women who grease the wheels of ihe fed- 
eral machinery. Thank9 to the efforts of AAAS and member 
organizations like AGU which support the Science Fellow 
program, technical and scientific personnel are gradually In- 
filtrating the system. For one with an interest in civic affairs 
and anxious for career direction, or change of direction, or 
simply enlarged horizons — and having a tolerance for cold 
winters and hot summers — this is surely a most splendid 
opportunity. For me. It was a chance to clear away Ihe cob- 
webs from a beclouded mind that had been pursuing ihe 
planets for 10 years, and now I shall certainty have a differ- 
ent perspective on the news that pours forth daily from our 
nation’s capital.' 

Having explored what seemed to me to be all the avail- 
able options on the Hill, 1 am delighted with the association 
I've established for Ihe year and look forward enthusiasti- 
cally to plunging into Ihe legislative foray. I might add that 
the procedure I followed for gaining entry Into as many of- 
fices as possible that seemed potentially promising was ar- 
duous, and sometimes discouraging, but ultimately reward- 
ing. it was essential to me that Interaction with staff be In- 
formal, and that the congressman be one whose political 
views 1 could respect if not consistently agree with. Work 
assignments are generally so far removed from anything 
one has ever done before that It Is bound to be a stimulat- 
ing experience, regardless of the name on the office door. 
The major challenge is forging a modus operand! that en- 
ables one to be effective In this role of uniquely privileged 
bit player on such an awesome stage. 


AGU 

Congressional Science Fellowship 

The Individual selected wilt spend a year on the staff of a 
congressional committee ora House or Senate member, 
advising on a wide range of scientific Issues as they pertain 
to public policy questions. 

Prospective applicants should have a broad background 
in science, be articulate, literate, flexible, and able to work 
well wflh people from diverse professional backgrounds. 

Prior experience In public policy Is not necessary, al- 
though such experience and/or a demonstrable Interest In 
applying science to the solution of public problem^ Is de- 
sirable. • 1. •• 

The fellowship carries with It a stipend of up to $25,000 ., 
plus travel allowances. ; 

Interested candidates should submit a letter of intent, a 
curriculum vitae, and three letters of I'ecommentiation to ■ ' /; 
AGU. for further details, write Member Programs Divi- 
sion, Congressional Fellowship Program, American Gep- , 
physical Union, 2000 Florida Avenue, N.W., Washington, 

D.c. 20009. , 

Deadline: March 31, 1981. •' ■ <_■ 







90 EOS. vol- 62. no. 9, March 3. 1981 


r 




Reagan’s Budget Slashes Geophysics R&D 

When President Ronald Reagan outlined to a joint ses- 
sion ol Congress his proposed revisions to the Carter fiscal 
1982 budget (Eos. February 10. p. 49). Congress respond- 
ed with 13 bursts of applause and one standing ovation. 
Geophysicists, however, may not greet the budget pruning 
with equal fanfare. Reagan'9 across-the-board cuts include 
proposals for slashing research and development funds. 
Among those hardest hit are NASA, NOAA, and NSF. 

The preliminary Reagan budget document, America's 
New Beginning: A Program for Economic Recovery, out- 
tines the proposed cuts, but dollar-by-dollar analyses have 
yet to be posted. Details of funding for individual programs 
will be released next week with the publication of the com- 
plete budget. Eos will monitor those changes that will alfect 
geophysicists. 

Despite the enthusiasm shown by Congress during Rea- 
gan's February 18 speech, the acid lest of Capitol Hill opin- 
ion on the revised budget will come when work begins on 
budget approval. According to a report in the Washington 
Posfon the morning following the speech, Reagan aides 
believe that chances for approval are besl if Ihe budget Is 
considered quickly and as a total package. 

NASA's GRO and VOtR Deferred 

Jimmy Carter allocated a 21% increase over the fiscal 
19B1 budget tor NASA in fiscal 1982. ‘This sharp increase 
Is Incompatible with a program of across -tho-board re- 
straint, 1 Reagan reasoned. He there fore proposes to whittle 
the increase to about 12%, giving the agency real growth ol 
2% wilh a 10% Inflation rato. NASA is now budgeted for 
$6,235 billion in fiscal 1982, a decrease or $330 million 
from ihe Carter budget. 

The space shuttle program probably will be maintained, 
but Ihe Gamma Ray Observatory, the Venus Orbiting imag- 
ing Radar, and tho Spacelab experiments wlir be deferred 
for an unspecified period, according to the Reagan budget 
document A NASA scientist said that VOIR will not be de- 
ferred but will continue as an item In the budget, however, 
doveiopmenl will be slower than envisioned by Carter. Full 
support will continue tor the development of the space tele- 
scope at the Johns Hopkins University [Eos, February 10. 
p. 50). Funding tor the solar electric propulsion system will 
be eliminated, and space science flight projects will be re- 
scheduled. 

Support is provided in Reagan's budget to ‘fully utilize 
spacecraft launched in prior years that are still transmitting 
useful data;' Voyager spacecraft fail into this category. The 
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Galileo mission to Jupiter will be maintained as part of an 
orderly progression in the exploration of the planets. Unit- 
ed States' participation in the International solar polar mis- 
sion will continue, but more slowly than Carter had envi- 
sioned. 

Funds for remote sensing will be cut, as will those for re- 
search on weather and climate and those for research on 
the advanced communications technology needed to In- 
crease the useful range of radio frequencies. 

NSF Lab Modernization Postponed 

Reagan plans to ‘selectively reduce or eliminate’ some 
NSF programs, bul he will maintain 'ongoing support for Its 
critical responsibilities In the advancement of science.' Pro- 
posed for reduction or elimination are programs deemed of 
'less Immediate priority’ or ‘less critical to meeting the goals 
and objectives' of NSF. 

Slated for deferment are all new programs proposed In 
the Carter 1982 budget for NSF, Including Ihe $75-milllon 
program to modernize university laboratories and the pro- 
gram to build the 25-m, millimeter wave telescope in Ha- 
waii. Funds allocated by Carter for basic and applied re- 
search in the division of astronomical, atmospheric, earth, 
and ocean sciences will be maintained, however. 

No mention was made of the ocean margin drilling pro- 
grams. Exact funding for specific programs will be an- 
nounced next week. 

NOAA Closely Shaved 

Government funds for NOAA will be reduced from Cart- 
er's $184 million allocation for fiscal 1982 to $32 million. 
Money for the Coastal Energy Impact Program and the 
Coastal Zone Management Program will be terminated un- 
der Reagan’s Economic Recovery Program. Federal assist- 
ance to sea grant colleges for marine research will be 
halved. In addition, the National Oceanic Satellite System 
(NOSS) will be deterred. 

‘States and localities should assume responsibility for 
those NOAA programs from which they directly benefit,’ 
Reagan said. He estimated that NOAA program costs can 
be reduced by more than $1 billion over the next 5 years. 
‘These changes are consistent with the original Intent of the 
coastal programs— to provide Federal assistance only 
when essential and for front-end seed money, ’ he contin- 
ued. 

Most of the $1 billion reduction of federal funds can be 
attributed to the deferment of NOSS. Reagan estimated 
that Ihe government will save $900 million over Ihe next 7 
years with the postponement. Reagan explained the ratio- 
nale for the delay: The cost of NOSS is loo high at this 
time and oceanographic data needs can be met through 
other means.’ 

USGS Cuts Not Outlined 

Reductions, if any, In the USGS llscal 1982 budget were 
not delineated fn the Reagan preliminary document. Cut- 
backs for ihe Department of the Interior were included, but 
department officials have yet to hammer out the agency 
breakdowns .-— BTS 

Quake Station in China 

The United States Installed the first permanent seismo- 
logical station in the People’s Republic of China late last 
year. Located In the city of Kunming, In southern China, the 
station Is part ot the International Deployment of Accelera- 
tors (IDA) program, a network of 17 seismometers in 15 
countries. 

The monitoring equipment, installed by scientists tram 
the University of California’s Institute of Geophysics and 
Planetary Physics at Scrlpps Institution of Oceanography, 
measures long-period earth movements that result from 
major earthquakes. Information collected by cassette re- 
cording tapes Is analyzed by computers In San Diego and 
is combined with data from other stations worldwide. 38 

The Petroleum Exponential (Again) 

The U.S. production and reserves of liquid and gaseous 
petroleum have declined since 1960, al least In the lower 
48 states. This decline stems from decreased discovery 
rates, as predicted by M. King Hubbert in the mld-1950’s 
Hubbert’s once unpopular views were based on statistical 
analysis ol Ihe production history of the petroleum industry 
and now. even with Inclusion of Ihe statistical perturbation 
caused by the Prudhoe Bay-North Alaskan Slope discovery 
(the largest oil field ever found In the United States) it 1 
seems clear again that production Is following the exponen- 
al curve to depletion of the resource— to the end oflhe ul- 
timate yield of petroleum from wells In the United States 
In a recenl report, C. Half and C. Cleveland of Cornell 

P^dhoMTi hal la F 9 alyploal discoveries, such as tha 

Prudhoe Bay find, are but minor influences on what now 
appears to be Ihe crucial Intersection of two exponentials 
K u 5 Z?"5 79 , 1981 1 : ,he productlon-per-drilied- 
a!” 8 .! Hubbed ’ whlch crosses zero production no 
later than the year 2005; the other, a curve that plots the 

SsnL C0Sl i° f " ng anC1 e)rtra cWon with time; that Is. the 
cwst-time rale of how much oil is used to drill and extract dll 
rom the ground. The Interaectlon, If no other dfecS 

ze £ rudhO0 9ay ffeto are made, cpuld be as 
.early as 1990, the end of . the present decade. The Inclusion 

ifnlfw * lnd blends the yestr of infersec- * 

Won by only about 6 years. Beyond that point more than ; 
oos barrel of petrolejm would be expanded lorp^ banil < 


Source of Digital T errain Data j 

The digital terrain map of the United States publlslH.l 
the cover of Eos, v. 62, no. 1 , January 6, 1961, hasefril 1 
a number of enquiries about enlarged copies and !h**y 
source. The terrain data are available from: ; 

U.S. Department of Commerce 
NOAA/EDIS/NGSDC (D82) 

325 Broadway ; 

Boulder, CO 80303 • 

A color terrain map by R. H. Godson of the U.S.Gte 
cal Survey, at an approximate scale of 1 :7, 500,000, Jh’ 
press as Miscellaneous Investigations Map 1-1318 
ed release In late spring). Godson should have been 
as a co-contributor of the Image used by Eo$. 
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extracted from the ground. The oil exploration-extraction ! 
and refining Industry is currently the second most 
intensive Industry in the U.S., and the message seems 
clear. Either more efficient drilling and production tech- 
niques are discovered, or domestic production will cease 
well before the end ol this century if the Hubbert analyst \ 
modified by Hall and Cleveland is correct. ‘ 

A close look at the method by which the projected rite- 
section of exponentials was deduced reveals that theov- 
clal exponential Is still ’barrels per foot drilled' production 
curve. Hubbert's extrapolation was formulated from petit* ' 
urn Industry trends dating back to the 1 930's. Then, m l 
250 barrels of oil were recovered per foot, compared i 
about 6-25 barrels per foot today. It should also be noted j 
that most domestic oil being produced today comes from j 
fields that were discovered before 1940. In 1977, It costs ! 
quantity of energy equivalent to approximately 1.5 barrel j 
of petroleum for each foot drilled, up from a small fractal : 
of a barrel In 1950, and thus the time when the U.S. act;-! 
ly stops producing oil may not be when the wells run dry 1 
The time may be sooner by 1 0—25 years, when Ihe proto- 
tlon of petroleum will no longer be a net process, i.e.,ito , 
energy cost will be the same as the value of the energy* 
covered (see figure). 

The curves for ’barrels-per-foot-drilled' appear to bavri. 
sensitive to the rates of drilling. Al high rates the yield pr : 
drilled foot Is about 300% lower than at low rales. ComM 
nation of the many factors that enter Into this analysis, | 
however, could conceal the causes. For example, fadw 
taxation policy can strongly influence the profits taken fa 
oil discovery. Likewise, a large portion of the drilling foot 
age may not be for the search of new discoveries. Most : 
drilling is done In known fields to extend the yield, as«c- 
nomlcs permit. 

if one views the exponentials as simply aa a 'number 
cruncher' would, one might conclude (as did Hall and ( 
Cleveland) that ‘the current trend of Increasing converl^ , 
effort by the oil Industry may not be In the beat Interest d ( 
the nation . . .’ [op. clt.J. This conclusion Is an obvious o& ! 
based on the trend to lower efficiency at the higher ratesf \ 
drilling. Instead, one is reminded ot the extraction rales 01 
other Industries In the field of natural resources. The in |VI 'J 
and metals Industry has traditionally been able to Improv® 
Its extraction efficiency as concentrations of metals to 
have decreased from several percent to a few tenths of 8 
percent. What has been apparent In the mining and oil# 
extraction Industries Is that the product per ton rata dfnvn* 
ishes but that the efficiency of extraction per ton increase 5 
Just as it has always been that extensive lower grade <** 
deposits are more economic than lesser extents of mor° 
concentrated ores, the rule has been that the tower 
ores last longer, much longer. Improved extraction to 
Key. 

As In the mining Industry, the yfeld of barrels par 
drNled may level off, as the 'grade' of petroleuni depos» 
decreases. If petroleum Is replaced by solid fuel 
Industry and In power generation, not only will thep« rt,w ' 
urn cost of drilling and extracting go down (possibly*® 
zero), but the need for new discoveries will 
ate. Rumors of huge petroleum deposits centefcdj*^ 
mlng, planned extensions of new fields off Alaska (sP?* 
the last 200 wells drilled In Prudhoe Bay were 
discovery of new potential oil fields under the APP4^.. 
and along the continental margins can only add ® 
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tensive but lower grade (or higher cost) fields. It appears 
therefore, that the levelling off of the function (now difficult 
to predict) that describes the demand for petroleum versus 
the supply is the key Intangible .— PMB 88 

1980 Weather Summary 

The weather In the United States during 1980 was bad. 

A 3 -month heat wave in the southwest caused about $20 
billion In ruined crops, an Increase In power consumption, 
and damage to roads and highways. Nationwide, the heat 
killed 1320 people. Floods caused more than $1 billion In 
losses. Hurricane Allen caused about $500 million in prop- 
erty losses and took two ilveB. 

The highest temperature reading during 1980, 51° C 
(124® F), was reached five times. Locations were at Bull 
Head, Arizona) Death Valley, California; and three times at 
Baker, California. Preliminary figures also show that the 
lowest temperature for the year was recorded at Tok 
weather station, 150 miles southeast of Fairbanks, Alaska. 
There the mercury plummeted to -56® C (-68° F). In the 
lower 48 states the minimum thermometer reading was 
-44® C at Wisdom, Montana. 

Deaths caused by lightning were down to' 76 last year 
from the 20-year average of 104. Deaths caused by torna- 
does dropped to 28, the second lowest total in 65 years. 
Lightning storms also produced more than $750 million In 
damage. 

The following Is a summary of the extraordinarily bad 
weather; 

Spring flooding began In March in Alabama and Missis- 
sippi with rainfalls of 18 inches, more than three times nor- 
mal. Also In March, Mt. St. Helens erupted. Although not of 
Itself a weather event, the huge plumes of ash and gases 
affected the weather. The eruption left 34 dead and caused 
more than $150 million damage. 

On April 27 heavy thunderstorms and wind gusts of up to 
42 mph contributed to conditions that caused a ship to 
crash into Sunshine Skyline Bridge at Tampa Bay. Thirty 
lives were lost, and harbor traffic was delayed for 5 days. 

The great summer heat wave — between June and mid- 
August— was the United States' most devastating weather 
calamity during 1980. On July 13, temperature records 
were shattered in several southern states. Dallas, Texas, 
had 36° C (100° F), or above, each day from June 23 to 
August 3. 

The com, cotton, peanut, and spring wheat crops were 
particularly hard hit by the heat. The Consumer Price Index 
for food and beverages, which had risen only one third as 
much as the rest of the Index during the first half of 1980, 


Jumped twice as much during the second half. 

Of the named 1 1 tropical storms, only one, Hurricane Al- 
len, struck the U.S. mainland. 

Autumn brought smog and heat to the Los Angeles basin 
from September 29 to October 11. This produced ’hazard- 
ous pollution levels for 3 days and temperatures averaging 
above normal. 

The year ended with floods In the Pacific Northwest, 
where a 2- to 5-Inch rainstorm December 26-28 hit parts ol 
Washington and Oregon. [Source: NOAA ] — PMB <8 

Seismic Reflection Data Available 

Hlgh-resolutlon seismic reflection data are now available 
for the area offshore the southeast Georgia embayment as- 
sociated with Outer Continental Sheir (OCS) lease sale 56. 

Approximately 64Q0 km of hlgh-resolutlon dataware 
gathered from 286 tracts that covered 1,625,251 million 
acres In water depths from 14 m to 2025 m. These data 
were gathered to help evaluate the geological hazards re- 
lated to oil and gas development In Ihe area. 

Data were collected and Interpreted by Fairfield Indus- 
tries, Inc., under contract to the U.S. Geological Survey. 
USGS provided the data to the National Geophysical and 
Solar-Terrestrial Data Center (or public distribution. 

For additional information, contact the National Oceanic 
and Atmospheric Administration, ED1S/NGSDC Code 
D621, 325 Broadway, Boulder, Colorado 80303, or call 
(303) 497-6338. ® 


Science Policy Fellowships 

To encourage scientists to contribute to public policy is- 
sues that involve the natural sciences, the Brookings Insti- 
tution In Washington, D.C., has established a Science Poli- 
cy Fellowship program, slated to begin wilh the 1981-1982 
academic year. The program will bring senior scientists to 
Washington for 1 year to work wilh the Brookings staff on 
science policy issues. 

Fellowships will be awarded annually to three scientists 
from among candidates nominated by an advisory commit- 
tee. by departments of natural science el universities and 
private research institutions, and by the public sector. The 
new program is supported by a 3-year grant from Ihe Sloan 
Foundation. 

For additional information about the fellowships, contact 
Jim Farrell, The Brookings Institution. 1775 Massachusetts 
Avenue, N.W., Washington, D.C. 20036 (telephone: 202/ 
797-6220). $ 


Water Quality Tested In Kentucky 
Coalfleid8 

The Kentucky Geological Suivey received a $1 .1 mllNon 
grant to collect information on groundwater quality and 
quantity In the eastern Kentucky coalfields. The funding ex- 
tends a 1 -year, $21 1 ,000 grant (rom the U.S. Geological 
Survey. 

Water will be sampled continuously from between 40 and 
50 core holes or welts, each drilled to an average depth of 
1 20 meters. Quality and levels of Ihe water are the main con- 
cern of the monitoring. By using standard submersible 
pumps, researchers will also be able to test each well's po- 
tential to supply water to Industry and municipalities, ac- 
cording to Jon Kiefer, project coordinator. 

Impetus for the project is the Surface Mine and Reclama- 
tion Act of 1977, which requires assessments of surface 
water and groundwater before a mining permit Is Issued. In 
addition, water conditions that may change during or after 
mining must be outlined. 

A final report is expected to be published In January 
1985. £ 


Field Research Proposals 

The Center for Field Research Is seeking proposals from 
postdoctoral scholars In need of funding, and they are also 
seeking volunteers for field work. The center relies on vol- 
unteers from Earthwatch, a national volunteer program. 
These volunteers provide ihe finances to cover all their own 
field costs and a designated share of project expenses. To- 
tal annual awards from the center exceed $600,000. 

Research must be able to use teams of volunteers In the 
field to quality for support. Dissertation and undergraduate 
research are not currently eligible; however. Inclusion of 
graduate students as staff is encouraged. There are no lim- 
its on the geographic location of projects. 

To apply, submit a two-page preliminary proposal that 
outlines objectives, project dales, and the need for funds 
and volunteers. Upon favorable review, the center will invite 
the applicant to prepare a formal proposal. Preliminary pro- 
posals have no deadline, but formal ones are due April 1 
and October 1 and must precede the field work by 9 
months. 

For additional informallon on application procedures and 
a listing of projects that received support in 19B0. contact 
Patti A Prunhuber. Project Manager, The Center fc«r Field 
Research, 10 Juniper Road. Box 127-N, Belmont, Massa- 
chusetts 02178 (telephone: 61 7 489-3032) o 



New Publications 


Dynamics of the Magnetosphere 

S.-l. Akasofu (Ed.), D. Reldel, Hingham, Massachusetts, xl + 
658 pp., 1980. 

Reviewed by A. Nlshida 

Earth’s magnetosphere Is a huge energy converter floating 
In the solar system. It absorbs energy from the solar wind In 
the earth's neighborhood in highly Ingenious ways and 
creates a variety of phenomena, among which are the auro- 
ra, natural radio waves, and trapped radiation. Human under- 
standing of the nature of this energy converter has advanced 
•ramendously owing to the advent of spacecraft which has 
ntede *he in situ observations of the key factors possible, and 
there Is a widely shared feeling In the community that the 
investigation of our magnetosphere will contribute to the un- 
derstanding of the cosmic phenomena In general by estab- 
i'shing elementary characteristics of space plasmas on ex- 
perimental bases. 

This volume is an outcome of a 1 -week symposium that 
was held at Los Alamos Scientific Laboratory on October 9- 
1 3 > 1978, and It provides a comprehensive overview of the 
current state of development of the magnetospheric re- 
search. From observations and theoretical efforts In the pa9t, 
one mechanism has emerged as a key process— reconnec- 
' °P magnetic field lines. This mechanism has been in- 
voked both for entry of the solar-wind ensrgy Into the mag- 
notosphere and for sudden outbreak of particle accelerations 
Uhln the magnetosphere. At the same time this mechanism 
as never failed to have sound criticisms, and In this sense It 
played a role of a highly stimulating guiding hypothesis, 
o can see that the concept of reconnection Is either dls- 
oussed explicitly or serves as an undertone In most of the 
P a Pers contained In the volume. 

. 1 do volume has 32 papers, and it is divided Into six chap- 
? ' c dapter 1, ‘Interplanetary Magnetic Field and the Mag- 
thn Pdere, 1 deals with entry of the solar-wind energy Into 
<?nnU! a ? n0,osph0r0, The fact that the chapter on the energy 
PPiy has 'interplanetary magnetic field’ within the title clear- 
tho tiTu n S rates status of the reconnection hypothesis In 
teqtih 1 ’ Four P a P 0rs revlpw observational evidences which 
on th 1 lhQ de P 0nd0 nce of the magnetospheric conditions 
sent/h t0rplanetar Y magnetic field, and N. U. Crooker pre- 
fifiiH 11 r mos * recent model of the topology of reconnected 
retire il 68 on Ul0 da y alde of the magnetosphere. A |ucld theo- 
oau J f cc ? unl of transport mechanisms at the magneto- 
n [a 8 |V0 n by B. U. O. Sonnerup. But the dayslde recon- 

ysis hi 8 short of crltlcs - S- Mende et al. report an anal- 

clafmorS., 00 observations of the dayslde aurora, which 
taken n loW0r| ng In latitude of the daysjde cusp cannot be 
neniJr an L un Questlonable evidence of the dayslde recon- 
Chfintl 8 hfis formerly bqen. suggested, 
with th« « r N a 0rietosphere-Ionosphere Coupling/ deals 
Q final destination of the supplied energy. Emphasis Is 


on Ihe large-scale electric current system produced three- 
dimenslonally from the magnetosphere to the Ionosphere. 
While the gross structure of this current system has been 
deduced from spacecraft observations, the ground-based ra- 
dar system has played a powerful role in delineating its fine 
structures and temporal developments. R. A. Greenwald pro- 
vides us with comprehensive Information on the latter subject 
starting from the basic theory. 

Chapter 3, 'Plasma Processes in the Magnetosphere,’ 
contains theoretical papers only. Theoretical papers are scat- 
tered throughout other chapters, too, and I cannot find a clear 
distinction between the papers in this chapter and the theo- 
retical papers given elsewhere, particularly fn chapter 5. Sub- 
jects discussed are plasma microinstabilities In relation to re- 
connection, overall dynamics and energetics of magneto- 
spheric substorms, and magnetic pulsations associated with 
substorms. K. Papadopoulouspresenls a convenient sum- 
mary of frequencies, growth rates, and excitation conditions 
for several modes of plasma waves which may be Important 
in the magnetotail. 

Chapter 4 Is entitled ’Ring Current Formation. The ring 
current that flows around the earth Is carried by energetic 
particles trapped in the geomagnetic field, and its growth re- 
flects injection of energy Into the radiation belt. The energy Is 
most certainly supplied by the solar wind, bul the particles 
that constitute the radiation belt are not entirety from the solar 
wind. D. J. Williams reviews observational evidences, ob- 
tained from ion composition measurement, that suggest In- 
jection of the accelerated ionospheric ions Into the radiation 
belt. It Is unfortunate that complementaiy observations on 
electrons are not available In this volume. Physics of the 
field-aligned electric field is not discussed very extensively, 
either, while Its Importance Is emphasized repeatedly. 

The topics In chapter 5, ‘Subslorm Mechanisms.' range 
from a crude outline of the overall mechanism to detailed 
mathematical or numerical presentation of some specific 
. mechanism. G. Atkinson In the first half of his paperflives a 
concise and clear presentation on the basic processes that 
govern energy flow from the solar wind lo Ihe 1 nagne 0 - 
sphere. A. Hasegawa andT. Sato present a beautiful math- 
ematical formulation ot linkage between the magnelosphanc 
current and the field-aligned current. S. -I. Akasofu advo- 
cates that the substorm Is driven directly by energy BUpply 
1 from the solar wind rafter than by unloading of the energy 
stored inside the magnetosphere. He also advocates a cur- 
rent Interruption model’ In which the interrupted cross-tall cur- 
rent Is diverted toward the earth. Doesn l interruption of the 
cross-tail current mean unloading of the magnetic flpld ener- 

9 ^Chaote?6ls entitled ’Substorm Processes In the Magneto- 
tall/ and here reconnection In the magnetotail Is thecentra! 
Issue The spell of reconnection Is so great that every tall- 
' ■ ward flow of plasma and every southwaid polarity of magnet- 
ic field appear to be compared with expectation from the re- 


connection model: every case which does not comply with 
the expectations is announced as a fatal blow to the idee. 
Apparently, reconnection cannot explain everything, but it is 
also true that the cases presented by E. W. Hones are com- 
patible with the reconnection model but not with another pro- 
posed model (rarefaction wave model). It is my Impression 
that there are multitudes of driving mechanisms for the mag- 
nelotall dynamics. 

A great majority of the papers contained in this volume are 
well written and self-contained; the volume is free from the 
flaw, often encountered in conference proceedings, of car- 
rying fragmentary pieces of work. Owing to space limitations, 
unfortunately only a smalt fraction of the good papers could 
be cited. Where there Is conflict in views, both parties are well 
represented. Clear theoretical articles, such as those quoted 
above, augment Ihe value ol the book. 
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This volume represents a landmark in ihe understanding of 
magnelospherlc physics, and future advances wilt be mea- 
sured from here. 

A. Ntshida is with the Institute o! Space and Aeronautical 
Science. University of Tokyo. 


New Listings 

term listed In Now Publications can bs ordered directly from the 
publisher; Ihey are not available through AGU. 

Geysers and Geothermal Energy. j. s. Rinehart. Springer, 
New York, xvi + 223 pp., i960, $19.80. 


introduction to Communication Science and Systems, Appli- 
catbns of Communications Theory, J. R. Pierce and E. C. 
Posner, Plenum, New York, xvi + 390 pp., 1980, $27.50. 

Metamorphic Petrology, Mlneralogical, Field, and Tectonic 
Aspects , Second Edition, F. J. Turner, McGraW-HIII, New 
York, xv + 524 pp., 1 981 , $28.50. 

Nickel in the Environment, J. O. Nriagu (Ed.), John Wiley, 
New York, xl + 833 pp., 1980. 

Optical Mineralogy, The Nonopaque Minerals, W. R. Phil- 
lips, D. T. Griffen, W. H. Freeman, San Francisco, Calif., xl 
+ 877 pp., 1980, $39.95. 

The Paleobiology of Plant Protlsts, H. Tappan, W. H. Free- 
man, San Francisco, Calif., xxl + 1 028 pp., 1 980, $95.00. 

Physical Applications of Stalbnary Time-Series, E. A. Rob- 
inson, Macmillan, New York, xl + 302 pp., 1 980, $42.00. 


Principles of Mineral Behavtour, Geoscience Text* . M i , 

J. D. C. McConnell, Elsevier, New York, x + 257 ^'iL, 
$45.00 cloth, $24.95 paper. 57 l98 0, 

A Priori Prediction of Roundoff Error Accumulation In the 

lutionofa Super-Large Geodetic Normal Equatbn a?/ 
torn. NOAA Prof. Pap. 12, Peter Melssl. U S. dSL 
of Commerce, National Oceanic and AtmospherteS 
Istratlon, Rockville, Md., x + 128 pp., 1980 M CAdmfn ‘ 
Radio Interferometry Techniques for Geodesv NASA rw 
Pubi. 2115, National Aeronautics and Space AdminlS ' 
tlon, Washington. D.C., vil + 493 pp. t 19 B0 
Sclentlfb. Technological and Institutional Aspects of W*t*r 
Resource Policy. AAAS Selec. Symp. 49, Y. Y Haimes 
(Ed.), American Association for the Advancement of Sri 
ence, Washington, D.C., xlv + 1 28 pp., 1980 
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EOS offers classified apace tor Postons Available, 
Portions Warned, and Services. Supplies, Courses, 
and Announcement. There era no dficounia or 
OwnmJMtone on classified ads. Any type that is not 
puMshsfa choice la charged for m display rales. 
EOS is published weekly on Tuesday Ada must be 
received inwrSnfl on Monday iwoek prior to ihe 
dale of Ihe issue required. 

Replies lo sds with box numbers should be ad- 
dressed to:Bcx_, American Geophysical Union, 
ZOOOFtodda Avenue, M.W., Washington, D C. 
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12-26 limes— 5065 

POSITIONS AVAILABLE 
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12- 26 limes— $1.75 


POSITIONS AVAILABLE 

Exp tor a iron Geephyslerel University of 

Oklahoma, ThaSchootolGeotogyandGuophys- 
ics al me Unwars-ty ol Okrahama wilt hire an expe- 
reneed emtoration geophysicist to bn ihe Frank 
and Betty Schultz Professorship, and 19 seeking 
nominal ons and appfreatons tor Ihe positron The 
pereon must be a distinguished scientist who has 
made important eontobotons id <uptaraKon geo- 
phyg.es through research Preference mu be given 
to n Kfennsi whose spoaaify is seisms properties 
w ewth materials and who has earned the Ph o. 
The SchuNz Professor will provide leadership and 
gu4anco in establishing a quality leaching and re- 

B * oph * 8 ' cs 9 rQu P The Universi- 
ty 01 Oklahoma has recemiy made a strong com- 
m.fmenf lothe earth sciences with the estaWish- 

^ ^ a 5 Of:e ^_°' t>OSC,0nce9 - 10 in 

a new During The Schcd of Geology and Geo- 

1 B,pand ,rom ts present faculty of i 6 to 
?J^ r T tWrS , by ,966 Th ' 5 w:| "Ktode three 
B^Physies area, five in 

*£*** * fectonophys<s-Boi'd earth geophysics and 
^^T-palaontotogy. gsochem.stiy- 
P« Tfliogy. and energy resources 

arB April 30. 1961 rnquiries. 

sho *^ be sent to 
jtohn\VcWiam. Director. School of Geology end 

^Xrfiys cs. Urn ( ers.ty of Oklahoma, toman. OK 


^nhSTS" 1 " 1 Manager. 

operaled and raa'n- 

t*hed me NASA Lunar Curatorial Laboratory at the 
Johnson Space Center. Houston. Taras since its 

h D lf> 9«o'°BV or geochenrstry. 
J 0f , n ' 3Mr ‘ <8 rt-te and a ,«oto of 

n n *** °!/" rar sam P' ea * 
"Teteur-.» in.-estgatana Pos-ton invokes the sir- 

jg tecnocai. scents and SSai oW 

JSSr i CVT® PWSDria Sh0u ’ tf r ^ume. 

muiudK-vj pufr rotfijng ary references lo W O Kurz 

1 iin PQ **** 344,6 Hc-jjran TX 77034 

* an *»>*' oppcrTundy alf,nr af .ve act on cm- 


_ Rbytlcal Oennogrepher, 1 
Geophysical Fluid Dynfmlciat 

a OfO^ing research ii jm 

thSS n i SoiJ ! rH,,n CaHtornia, engaged in' 
onfl empirical physeafocoan- 
pdimangni. ruH-tlmo 

po&Hrnnj Candidates require Ph D (or 
tMtuivatoni expcriervrojin phystoulocoan- 
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Acedia University. The Department ol Geol- 
ogy, Acadia University, is seeking a head, beglnrfng 
July 1 , 1 96 1 . Preference will be given to applicants 
with experience and research inlerosle In petrol oum 
geology and related Fields and/or energy resources, 
flank and salary will be appropriate to qualHlcaUoru. 
Tho successful candidate will assume leadership ol 
an established, vigorous and growing department 
wuh live faculty members, and over 1 00 B.Sc. end 
M.Sc. candidates Responsibilities Include leaching 
al undergraduate and graduate levels, and academic 
planning and development In tho specialty area. 

A tailor of application together with a curriculum 
vlfae and namos of Ihroe referees should bo sant by 
March 15, 1 98 Ho Dr. Earnest E. ZInck. Daan of Sd- 
onco. Acadia University. WolMlle.N.S.,B0P 1X0. 

Faoully Position 1 University of Iowa. The 

Department of Phyalcs end Astronomy anticipates 
one or two openings for tenure trade faculty In Au- 
gust 1081. Research specialties tor which substan- 
tiar resourcee are available are magnelospherlc 
and auroral physics and apace and laboratory plas- 
ma phyatca. bo6 ' theoretical end experimental. Oth- 
er specialities ol Interest are astronomy, astrophys- 
ics, elementary particle physics, atomic phyalcs. 
wtoenaed matter, and low energy nuclear physics 
me postiwna involve undergraduate and graduate 
teaching, guidance ol research students, and per- 
sonal laseorch. Interested persons should send a 
resume, a statement ol research Interests, and the 
names of three professional references to Search 
Committee. Department of Physics and 
Astronomy. University of Iowa. Iowa Cllv 
IA 52242. '■ 


Sediment Trensport/OeoJogloel Ooeanoa- 
raphy. North Carolina State Unlveralty. A 
tenure track position Is available In the Department ol 
Marine. Earth and Atmospheric SclencosatUtoie™! 

ehoSu h?? t L l assoclala PrcftWMr. Applicants 
tfK}rau fl h understanding of sediment 
fransport. and a general background In geological 

SS?S , I? raph ,Li A Ph °- 13 "***■ «nSE 

atrenglhen the graduate taachlng 
and research programs. The applicant's research 
vaS 3 Skpertmental. orobser- 
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ISf! S™ ■ ?jP° rt ' ahourd for- 
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Dr J m!™ 01 al ,eaal “we references to 
Dr. Charles A. Nrttrouer. Chairman. Search Commlf- 

NC" 276^^ Sta,B Unlvarsit y. Raleigh. 

shouW “ nt * 

*Wfbilment/Coler.do State Unf- 
SSS; R ^, t ? P " ,mem 01 Ear,h Resourcee. 
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^r q 33 E 5 P^SES"" , • 

warch and leaching interests to Dr H S Bovna nn 
partmentof Earth Rosou.cos ^toredosSunl 
JBTMy. Fart Collins. Colorado 80523/(303) 491? 

ifl DoMi,ne forrece.pt of appieaians I. April 15. 
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Qeoehemlitry/Brlttle Deformation, Unlver- 
alty of New Brunswlek. The Department of 
Getfogy has a tenure track position available (torn 
July 1 , 1 98 1 al assistant professor or higher level. 
The Bircceaatd applicant win be expected to teach 
bolhundergraduatea and graduates as wall as car- 
rying out research and supervising graduate stu- 
dents. 

Applications will be accepted in the following 
ffekter geochemistry of ore bodies, exploration, envi- 
ronmental or soil geochemistry, brittle deformation, 
rock mechanics or site engineering. 

Applicants should have a Ph.D. and preferably, 
post doctoral experience. Applications Includinga 
curriculum vttae and names ol three referees should 
bo sent to P. F. Williams, Chairman, Department of 
Geology. University of New Brunswick, Fredericton, 
N.B. E3B 5A3. 

Battalia, Paolflo Northwest Laborato- 
rlat. Applications are Invited for a postdoctoral po- 
sltfon In geophysics with emphasis on middle or up- 
per atmospheric research at Uib Battalia Observa- 
tory In Richland. Washington. Stipend will be 


$18,000 Initially; the position offers the possibility ol 
a permanent research petition at Ihe and or the 
postdoctoral appointment. Address Inquiries to 
R, A. Stokes, Batielle Observatory, Batteile, Pacific 
Northwest Laboratories. P.O. Box 999, Richland 
WA 99352. 


J£r«Wl*lc Mooring Tachnlolan. The 

Marine Sdenca Program at North Carolina Slate 
University (Raleigh) Is expanding its oceanographic 
echn cal services group and Is currently seeking a 
technician familiar with the design and deployment of 
deep-sea current meter mooring arrays, as well as 
tech nlquea ^ shlpboard “eanographlc sampling 

Quanflcatfona Include a degree In science or end- 
nearing with some electronics background and two 
years field experience or an equivalent combination 
8,111 experience. Salary commeneurate 
with education and experlance. Send resume and 
names of references lo Personnel Services. North 

So 0 ™« tela Un,V8r8it y- P.O. Box 5067. Raleigh, 
NC, 27650, 

An equal opportunity employer. 


Vincent C. Kelley and Leon T. Silver 
Graduate Fellowships 

THE UNIVERSITY OF NEW MEXICO 

3wSrri2 Wn'° S! ! °n lh S Unlveranyof New Mexico Invitee ap- 
FenowahlD. The li ?,?" ey and L 00 " T - S'lver Graduate 

scholastic record H P °, " be award9d on 11,8 baal8 of Ihe 

Slowah n f cad6mlc promise of greduale applicants. Each 

8 PrOV ' de f l fl 0nar °ua living stipend ol $1,000/rnonth for 

The CaaweTsiWTr F^lH ^°° QI T r for trflVet and ^search expenses' 
SSS iSSSSSi" Wl 1 L pay a " tu,,,on and university fees, 
three years as^ on o^afi°t h o a i? T ba P la ’ but ma V b ® ^newed for up to 
Ing and shows fivirtf*noL h «f S ii Ud 1n malnta, ns excallenl academic stand- 

will be alven to but is nnt° 3 flnl J ® ant P ro 9 rasa In research. Preference 
will pa given to, but la not real rioted to, applicants for Ihe Ph.D. program. 

G:ara l ,eR«oId r |r?J 0n ,'°, ,h \ UNM GradualB Pr °S™",. tranaorlpls, 
relarenca S^g??” ult, j lla ! t « | . math & geology), three letters o( 
slderalion for fhe « rassaroh goals are required for con- 

Irom: °n ,he ,allow8h| P 8 ' APPUcallon materials may be obtained 

Rodney C. Ewing ^ 

Chairman i 

Depariment of Geology a 

University of New Mexico ' 

Albuquerque, New Mexico 87131 

no d..mm to, appllaton, I, April l, 19et , orlhB Fb „ Mmester 0/ 



The Caswell Silver 

Distinguished Professorship in Geology 

THE UNIVERSITY OF NEW MEXICO 

to ln°he ar nomTna°!on^or fl annll?ai[ JnlVa l Slly of Naw Maxl00 la P |as88d 
guished Professors hlo in r«EC!lf. a ftl a or the Ca8wel1 Sliver Dlatln- 
awarded for periods of Th 8 endowed professorship shall be 

gushed auompH8hment and ZJSff 8 '? Mr,h 80lanll8ta ° f dl8lln - 

ship may be held by scientists 0l ? a !, re P utal,on - The professor- 

the broadest 8ense y and tKji 8 apeclaltlea of the earth sclenoss In 
dividual b?an ^rve ninSl° Cr J ler on for **'e<*'™ * that the In- 
The recipient must CHr^°nirt C i u?« 0 l dBr ,n hls 0r her tleld of research, 
denceat UNM The racloisni it V flor0 . U8 rs8earoh program while in resl- 
atudents of the dSSSS ,nt8raot w 'th tha faculty and 
advanced topic of his/her ShSlo h p [ ov,de on8 or mora seminars, In an 
datlon will iSl2l*2eS5r h academlc y ear - The Foun ' 

surate with the distinguished 8 re , niunarat| o n cornmen- 

vahlclea^and f^^^mofrr^^c^aJwIMba'prov^^q, 08 ' U8e ° f ** 0ld 

statement ol major^eaearoh ac?nmA» C h Ud0 a dela,,ed r «sume and brief 
■tlona should be forwarded {0 . accom p! ,8 ^ ment s- Applications or nomlna* 

^y c - Ewinfl ,chair man •; jBElL ‘ . 

' i.P ar men t°f Geology . , Sn-i fftl 

•University of New Mexico ' , Sslllll I 

Albuquerque, New Mexico 871 31 -I aHBSBff ’ 

l^n eQUai^p^nl ^mployar. ■ '■ 
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AMlatant Profeaaori Planetary Selanoea, 

The Astronomy Department at Cornell Unlveralty 
Invites applications for a (acuity position In the 
general area of planetary sciences. The position 
is a tenure track assistant professorship to begin 
September 1981 or 1982. The department has a 
strong program of solar system studies, emphasizing 
telescopic, radar, and spacecraft observations of 
planetary surfaces and atmospheres, with asso- 
ciated theoretical Investigations in the areas ol atmo- 
spheric dynamics, planetary Interiors, and celestial 
mechanics, as well as supporting laboratory pro- 
grams. 

Outstanding research ability Is the most essential 
qualification. Teaching ability. Including tha super- 
vision of graduate research students, Is also an Im- 
portant requirement. 

Candidates should send a resume with bibliogra- 
phy and a summary of research Interests and experi- 
ence to: 

Professor Yen/ant Terzlan 
Chairman, Department or Astronomy 
Space Sciences Building 
Cornell University 
Ithaca, NY 14853 

Candidates should alBO arrange for three letters of 
recommendation lo ba sent to the above address. All 
applcalion materials muBt be received by April 30. 
1981. 

Cornell University Is an equal opportunlty/alflrma- 
live action employer. 

Sedimentary GeologlBt/MIcropalaontolo- 
glsti Washington Unlveralty. The Depart- 
ment ol Earth and PlanBtary Sciences, Washington 
Unlvarsity, has available a tenure track, assistant 
professorship position, beginning in the 19B1-82 
academic year for a geosclentfBt with research in- 
terests In dlagenesis of sediments or in micropa- 
leontology. 

The successful candidate must have the follow- 
ing attributes: demonstrated creativity and promise 
of excellence In research and teaching; Intent to 
develop a vigorous graduate research program; de- 
sire lo teach courses In field of Interest and related 
fields ot geoscience al undergraduate and graduate 
levels. 

Send resume, statement of future research Inter- 
ests, and names of at least three references, lo 
Lany HaaWn, Chairman, Department of Earth S 
Planetary Sciences, Washington Unlveralty, St. 

Louis, MO 63130. Applications received through 
April 15, 1981. 

Washington University Is an equal opporlunlty/al- 
firmatlve action employer. 

Faculty Position In Phyalcal Oceanogra- 
phy. The Department of Marine. Earth and Atmo- 
spheric Sciences at North Carolina State Unlvarsity 
Invllea application s lor a nine-month, hate money, 
tenure track position at the assistant or associate 
professor level lor a physical oceanographer, spe- 
cializing In the numerical modeling ol oceanic 
Rows. 

Applicants Bhould have a strong background In 
geophysical fluid mechanics and Ihe abilities to de- 
velop a funded research program and graduate lev- 
el courses. Presently funded areas at NCSU in- 
clude estuarine, coastal and deep-water oceanog- 
raphy. 

Send curriculum vitae and the nameB ol three 
relerences by March 31, 1981 to ProtBBSor G. S. 
Janowllz, Chairman, Search Committee In Physical 
Oceanography. Department ol Marine, Earth and 
Atmospheric Sciences. North Carolina Slate Uni- 
versity, P.O. Box 5068, Raleigh, NC 27650. 

North Carolina State Unlveralty la an equal op- 
portunity/affirmative action employer. 


u aH | h ’ — rnrUBWHIBHI Ham will- 

Tb® Department of GeophyticB at Texas 
university Is pleased to announce availability 
o' a junior level, (enure track faculty position. The 
MWrtmeni amphaalzea solid earth geophysics with 
I cem rations in taclo nophyslcs, geodynamlcs and 
fnwnal Structure. We are seeking a talented and 
twa researcher and teacher who will comple- 
Mrtiq a ^F lfllil0n ' ar *ri broaden current areas ot ex- 
atii^. 8, T v 0re are e *cellenl opportunities for Inter- 
nal a ? d colBboraUon with members of our de- 
as well sb those In the departments of 
and B^flY and In the center for 
r^opriyalca. Qualified scientists ere requested 
r.“S aurnS 8 »o Neville L. Carter, Head. Depart- 
<? a ? wphyalCBl Texas A&M Unlveralty. Cof- 
*0® Station, TX 77843. 

em J5, W “ University is an equal opportunity 

Bl d f® -no Bfapher. Research aesocl- 
talton in LH! arine or 9 flnte geochemistry and Its re- 
Marirw producltv lty, Cooperative Institute ol 
ami Ann u - moapheric Nonces, University of Ml- 


p.».w»ur ihvsi, Deginnlng during the 1981-82 
academto year. A Ph.D. Is required. The applicant 
JjS J? ve a 8tron B background In geology, and 
“ pBfiB " CB 18 risslrabte. Candidates 
with interests and experience In tectonic studies 
based on aelsmologlcal observations will be given 
preference. The successful candidate is expected 
5*2* Bn acHvB r ®“ aictl program to corrple- 
Tmu i _i 8 ng P’PS^ 018 ln flwdynamlcs, solid earth 

SfnW f i ® n l roCk phyalcs - 1118,8 18 also oppor- 
tune for Interaction with programs In the Depart- 
merria of Theoretical & Applied Mechanics and Civil 
Engineering, and the Interdisciplinary Materials Re- 
search Laboratory. 8end resumft and names of 
three relerences to: Dr. John Hewer, Head. DBpart- 
u. e l! Qf Unlveralty of lllinoie, 245 Natural 

History Bldg., 1301 W. Green St.. Urbana, tL 61601 
(Telephone: 217/333-3542). Applications should bs 
received by April 16, 1981. 

The University of Illinois Is en affirmative action/ 
equal opportunity employer. 


Faculty Position! Petrology Tootonloe. The 

Department of Geology at Stanford Unlveralty has 
an opBnlng for a lull professor to work hall-lime In 
the fields ol petrology and tectonics. We seek 
somBone who Ib Interested both In teaching and In 
conducting research on ihe pei/dogy and tectonics 
of continental margins. Applicants are Invited to 
send letter of application, a resume and the names 
ol three references by March 31. 1981 to: 

Allan Cox 

School ol Earth Sciences 
Stanford University 
Stanford, CA 94305 

As an equal opportunity and affirmative action 
employer, Slanlord welcomes applications from 
women and minorities. 


Upper Ocean Modeller. Two postdoctoral po- 
sitions In upper-ocean modelling available in the 
mesoscale air-sea Interaction group at the Florida 
State University. Ph.D.'s with background In fluid 
dynamics, theoretical physical oceanography, dy- 
namic meteorology, numerical analysis, or physics 
are Invited to apply. Salary range $19,000- 
S2l,500/year. Positions are supported by Office ot 
Naval Research and may be filled at any UmB after 
April I, 1981. Send vitae and names of three refer- 
ences to Professor James O'Brien. ThB Florida 
Stats University. Tallahassee. FL 32306. 

The University Is an equal opportunity employer. 


Eoonomlo Geologist. Tha Department of 
Geoscience at New Mexico Institute ol Mining & 
Technology wisheB to add stall members In tha 
field or ore deposits andtor energy resources, pe- 
trology. structural geology and geomorphology re- 
mote sensing. Applications wllh expertise in any ol 
the&8 fields will be considered but preference will 
be given to those with proven capabilities in eco- 
nomic geology. If successful, candidates will bs ex- 
pected lo develop an active research program in 
addition to participating In Instruction. Rank open. 
Send resumes, three references and statement of 
research Interest and plans to. Dr. A. J Budding. 
Chairman Search Committee, Geoscience Depart- 
ment, New Mexico Institute ot Mining & Technol- 
ogy. Socorro, NM 87801. Closing date March 31, 
1981. 

AA/EOE. 


Seismologist, Tha Tennessee Earthquake In- 
formation Center (TEIC) Is seeking applications tor 
the position ol Belsmologist beginning July 1981. 
The position will afeo be a joint tenure track ap- 
pointment in the Department ol Geology. Primary 
dudes, however, are with TEIC; teaching will bB on 
a Ume-avaJIable basis, not to exceed one course 
per semester. 

The Ph.D. Ib required and experience with telem- 
etry networks Is highly desirable. The successful 
applicant will be expected to assume co-PI respon- 
sibilities on the Memphis and Southern Appala- 
chian seismic networks, as well as actively pursue 
externally funded research projects digital dale 
processing, seismic hazard assessment and public 
information are other aspects ol Ihe job. 

The TEIC Is a research organization ol Memphis 
State University and the Slate of Tennessee, 12- 
month salary ($25,000 and above) depends on 
background and experience. Position Is J / 4 state 
supported. Vi (summer) from external sources. 

Application deadline: 16 April 1981. Send resu- 
me, publications list, short statement of research In- 
terests, and names and addresses ol four relereas 
to; 

Arch Johnston, Director 
Tennessee Earthquake Information Center 
Memphfe State University 
Memphis, Tennessee 38152 

Memphis Slate University Is an equal opportunl- 
ty/afflrmatlve action employer. 
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Planetary Solanoe Geology, California ln- 
jrtltiite of TaoKnology. The Division ol Geo- 
logical and Planetary Sciences desires lo make an 
assistant professor appointment In planetary sur- 
face geology lor the purpose of teaching and re- 
search In Interpretation of planetary history Irom 
earth- and flpacecrall-basod observations ol plan- 
etary surfaces. Tho division consists Of aboul 25 
faculty members specializing in geology, geochem- 
'stry, geophysics, and planetary science. The Jet 
Propulsion Laboratory, seven mites north ol tho 
campus, has over 100 scientists actively involved In 
space research. II Intereslod please writs, wllh 
resume, to Barclay Ksmb, Chairman. Division ol 
Geological and Planetary Sciences. California Insti- 
tute of Technology. Pasadena. CA 91125 

An equal opportunity employer. 

Headi Barth Resources Branch, NASA/ 
Goddard Space Flight Cantor. GS-1330- 
14/15: $37,B71-$50,II2 per annum, lull-llmo per- 
manent. The Earth Survey Applications Division, 
Applications Directorate, NASA/Goddard Space 
Flight Canter invites applications tor theopon 
position ol Head, Earth Resources Branch. The 
incumbent olthls position is responsible tor planning, 
managing, and conducting broad programs in 
earth resources remote sensing bask: end applied 
research and data analysis, emphasizing the devel- 
opment and demonstration ol applications ol remote 
sensing ol earth resourcee from earth orbiting aatel- 
lltae. The primary areas al research in tho Branch are 
land use management, vegetation sciences Includ- 
ing agrlculture/forostry/rangeland and environmental 
monitoring utilizing remotely sensed date and ad- 
vanced technologies. Also, significant effort is dedi- 
cated to sensor data evaluation In terms ol appli- 
cations and sdontllic utility, and to specification of 
data acquisition and Information extraction systems 
which beat meol user scientific and resource man- 
agement needs. An advanced dagrea in earth or 
physical sciences Is required with education in tho 
vogolallon sciences, land use or environmental mon- 
itoring bolng specifically preferred. Candidates 
should also have several years ol progressively 
more responsible experienco In the conduct, guid- 
ance and management ol remote sensing research 
programs and dear evidenced a strong rssoarch 
background Indicating Benlor research scientist stat- 
ure. 

RosumBs/SF 17 I s should bo sont iq: 

Dr. Robert D. Prico. Assistant Chiol 
Earth Survey Applications Division 
Code 920 

Goddard Space Flight Center 
GreanbBll, MD 2077 1 

Deadline lor applications is April 30. 19B 1 

Assistant Professor ol Mining. Applied goo- 
physics program lo begin July 1, 1981 Applicants 
should have a doctorale degree, practical experi- 
ence and publications Ability to supervise graduate 
students is essential Salary comman9urata with 
qualifications and experience. Send resume and 
the names and addresses ol three relerences by 
April 1, 1961 to Prof. John T Kuo. 628 S.W Mudd 
Bkfg., Henry Krumb School ol Mines, Columbia 
University, New York. NY 10027. 

Columbia University is an equal opportunity ‘af- 
firmative action employer 

Phyaloal Oceanographer. Tha Department of 
Marine Science end Engineering. North Carolina 
Slate University, has an immediate opening tor a 
postdoctoral research associate. Research win be di- 
rected toward equatorial circulation dynamics. In- 
cluding seasonal and higher-frequency variability. 
Participation In fieldwork will bB required. Qualifica- 
tions Include a Ph.D. or equivalent In physical ocean- 
ography or geophysical fluid dynamics and experi- 
ence In (he analysis of oceanographic time series 
The Initial appointment will be for 2 years, with a pos- 
sible continuation subject lo availability of funds . Sal- 
ary Is competitive and negotiable, based upon quali- 
fications. Applicants should send the names ol three 
references, a resume, and publication 1st to Robert 
H. Weiaberg, Department of Marine Science and En- 
gineering, P.0. Box 5923. NC Stale University. 
Rafofgh.NC 27850. 

Research Assistants/Utah State Unlveral- 
ty. Exciting opportunities at the frontiers ol knowl- 
edge exist tor graduate and undergraduate research 
assistants in the Department of Electrical Engineer- 
ing at Utah State University. USU, located at the 
base of the Wasatch Mountains, Is engaged in 
ground-breaking Investigations In many critical fiefda. 
Get Involved In environmental sensing, digilal elec- 
tronics. microprocessor applications, electro-optics, 
or computer engineering. Da apace and atmospheric 
physics with state-of-the-art instrumentation on the 
ground, In rockets, or aboard the space shuttle. For 
details on these and other prefects, contact Doran J. 
Baker, Head, Department of Electrical Engineering. 
UMC 4 1 E. Utah Slate University. Logan. UT 84332 
(telephone: 80 1/750-2840). USU provides opportuni- 
ties based only upon performance. 

Geophyalolsl. The Geology Department al the 
University of Southwestern Louisiana in Lafayette. 
Louisiana Invites applications tor an antioipaled re- 
search/taachlng opening In geophysics. Responsibil- 
ities wW include one-half time In seismic investigation 
of geopresBured-geothermal reservoirs ol South 
Louisiana and one-half lima leaching geophysics 
and supervising graduate students. The successful 
applicant wii be familiar wllh exploration seismic 
data acquisition, processing, arid interpretation. The 
Ph.O. or Masters wllh experience, la required Salary 
range Is 523.000 to $35,000 per 12 month. 

The position is expected to be filled in the Spring ol 
198 1 or as soon aa possible thereafter. 

To apply please direct a resume, three fetters of 
recommendation, and any other pertinent materials 
Id: Dr. Gary L. Klnsland, Geology Department, Uni- 
versity of Southwestern Louisiana. Lafayette, LA 
70504 ‘I.-.- 

Reaoareh and Data f ystemst IncJS alert- . 
tills Programmer! and Programmer Ana- 
lysts. fmmedale openings for persons with B .S. 

In edertce qr math and al least two years experience 
with FORTRAN or PL1 on IBM Systems. Work In- 
votyee dale processing end anatyste from satellite 
based remote sensing systems. Experience with ■ 
time sharing systems preferred. Also have openings 
(or staff ecfenOstB with strong programming back- 
ground. Send resume in confidence to Research and 
Dais Systems, Inc., 9420 Annapolis Road. Lanhapi, 
MD 20801 . Telephone: (301 ) 459-090 1 . 


Qeoahemfetry/Oeophyaleai California In- 
stitute of Too hno logy. The Division of Geo- 
logical and Planetary Sciences seeks to make a 
faculty appointment in geochemistry/geophyslc9 for 
Ihe study of hydrothermal fluid systems In the 
earth's crust. We eeek a gBosclentlsl with strong 
rssoarch potential in hydrothermal systems and In 
fluid-rock Interactions in the cruet, and with particu- 
lar interest to developing new. integrated geologi- 
cal, geochemical, geophysical approaches to Ihe 
understanding of those systems and their associat- 
ed mineral deposits. Appointment to preferably at 
the junior (assistant professor) level, but more sen- 
ior applicants will bs considered Please write to 
Barclay Ksmb, Chairman, DMafon ol Geological 
and Planetary Sciences, California Institute ol 
Technology, Pasadena, CA 91125. 

An equal opportunity employer. 


Program Director, Petrology Program. The 

National Science Foundation's Division ol Earth 
Sciences Is seeking qualified applicants for pro- 
gram director, petrology program. This position is 
excepted from the competitive civil service at the 
EC-14/EP level (equivalent to Ihe QS-14M5), 
$37.871-$57,912 (limited by statute to $50.1 12.501 
per annum, and will ba filled on a rotational baste 
for 2 years. Candidates should hove a Ph.D. in ons 
of the earth sciences. Equivalent experience In re- 
search and In the administration of targe, multidisci- 
plinary research programs may be substituted for 
(ha degree. A broad general knowledge ol geologic 
research and familiarity with the U S scientific 
community are alao required. Candidates should 
submit a resume lo Ihe National Science Founda- 
tion. Personnel Admlntefrallon Branch. Bm. 212, 
taoo G St., NW., Washington, DC 20550. Attn: E. 
Paul Broglio. EX 61-26. For further Information call 
(202) 357-7841 This position Is opon until filled 
NSF Is nn oqual opportunity omployor. 

Research position. Applications are Invited lor 
faculty and resanrch on gin oar positions in the De- 
partment ol Mechanical Engineering or iho Utah 
Water Research Laboratory at Utah State Universi- 
ty. Ranks range Irom assistant professors to pro- 
fessor to research professor on the non-tenure 
track, or research engineer. Expartise sought in tho 
computer modeling ol fiuitf-thormal systems ter ap- 
plications to solar and other renewable rosourco 
developments and specifically lo sail gradient solar 
ponds Protassor position involves teaching and re- 
quires a Pn D in mochanical or chemical angmaor- 
Ing or rotated scioncoa Resontch engineers would 
bu full time researchers and require MS degree in 
stated disciplines Applicants send, by April t . 

1981 . resume including list of publications and 
three letters ol reference lo Dr A P Moser. Head 
Department ol Mechanical Engineering, UMC-41 
Utah Slate University. Logan Utah 84322 
An affirmative action -equal opportunity employer 

Geophysicist North Carolina State Univer- 
sity— Raleigh. Tho Department ol Marine. 

Earth and Atmospheric Sciences invites ap- 
plications lor a presently available tenure track 
position In geophysics. Rank and salary are open, 
depending on qualifications and expert ence. A 
PhD is required Applied or exploration geo 
physics or ran la Hon are preferable, however, other 
specializations m geophysics also will be considered 
Primary responsibilities will include generating 
and conducting research programs as well as 
leaching graduate courses in geophysics. The 
department currently consists of 31 regular 
faculty members including 1 6 in tho areas ol 
geology and geophysics. Please send resume 
and names of three references to Prof. I. J. 

Won, Search Committee Chairman, Depariment 
□f Marine, Earth and Atmospheric Sciences, 

North Carolina Slate University. Raleigh. 

NC 27850. USA. We hope to make a final 
decision prior fo May 31. 1981. 

North Carolina State University Is an equal 
opportunlty/affimiative action employer. 

Fallow and Research Fallows. THE AUS- 
TRALIAN NATIONAL UNIVERSITY Invites applica- 
tion for appointment to tha post of lellow (one posi- 
tion) and research (allow (two positions) in tha Re- 
search School of Earth Sciences from those 
holding a Ph.D. degree In a relevant field. The re- 
search of the Geophysical Fluid Dynamics group 
has been in two main areas: laboratory and theo- 
retical models of convection and mixing in the 
ocean; and studies of fluid dynamical processes in 
tho Interior of the earth. Recant work has included 
8ludles ol mixing across oceanic fronts, tha melting 
of icebergs to a stratified environment, and fluid 
processes relevant lo the formation or ore deposits 
and of layered igneous Intrusions. The group has a 
well-equipped laboratory, Including a DEC comput- 
er tor data logging and analysis, and the staff al the 
present comprises Professor J. S. Turner, two re- 
search fellows and two technical officers. For tha 
appointment as fellow, preference will be given to a 
person wllh experience ol ihe application of fluid 
mechanics lo both oceanographic and solid earth 
problems, and a strong background In both theo- 
retical and experimental work. For a highly qualified 
applicant, an appointment at tha senior fellow level 
would be considered. Candidates for the research 
fellow posts should have qualifications and experi- 
ence related to at least one of Ihe dates outlined 
above and are invited to submit an outline of their 
proposed research program wllh the* application 
The successful applicants will be (roe to conduct 
their own independent research within Ihe overall 
program of Ihe group, and Ihere are excellent op- 
portunities lo pursue interdisciplinary research wilh ' 
other groups In the school. Further information can 
be obtained Irom Professor Turner. Salary will be 
according to qualifications within tha ranges: 

Senior lelcvy S299 17-534 870 par annum; (allow - • 
*2230 1-52967 7 per annum; research fellow 
$19132-524972 per annum Australian currency. 
Present exchange rate 5A1 « 5US1.16. Appointment 
a$ research fellow wHIbe up to three years with 
possible exieneton to fra years andaasinlor - 

feflow/feSow— live years with possible reappoint- ' 
mere to age 85. Reasonable appointment ex- 
penses are paid and assistance wilh finding 
accommodation Ib provided (or an appointee 
from outside Canberra! Superannuation benefits 
are available. The Unlvarsity reserves ihe right • 
not to make an appointment or to make an ap- 
pofntmenl by invitation at any lima. AppHcanla 
Should write lo Ihe Registrar, Australian Nation eU . 
Unlveralty. PO Box 4; Canberra ACT 2600, Austra- 
lia with whom a^plfcattops doae pn 17 April 1981. . 
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Dlr«etori Mmtaorology Ctrl i Ion, Air Fares 
Qftophyslea Libnateiy, Pit Fares Geophys- 
ics Laboratory Invites applications lor the position 
of Director of the Meteorology Division located at 
Hanscom Air Force Base. Massachusetts. The Divi- 
sion Is responsive for Air Forco research and de- 
velopment In meteorology, atmospheric physics, re- 
mote and direct sensing technology, climatology, 
and relativo (echnotogios The division director pro- 
vides overall direction to an RSD program which 
employs over 60 people and cows a broad range 
of in-houeo end contractual scientific investigation 
A candidate should have a record of distinguished 
achievement In meleorology'atm) spheric physics 
8* a research sclonest end manager ol a subston- 
UgS R&0 unit. This position Is Air Force Senior Ex- 
ecutive Service wilh a salary range ol $52,247 to 
$57.67$, subject to current S50.1 12 coiling. For an 
application package, call collect: Robert Eirerln. 

(6 1 7| 881-2896. To be considered, applications 
must be returned by 30 1981 . 

Equal employment opportunity employer. 


•enter Hydrageologlat. Fred C. Kart Associ- 
ates. an environmental consulting firm, is providing 
technical assistance to the U S. Environmental Pro- 
tection Agency in then eltorts to discover and iden- 
tity hazardous waste sites, evaluate their impacts 
and design site clean-up measures 

An opening exists tor the position ol senior hy- 
drcgeologisi in our Newark. N j. office. The suc- 
cessful candidate will have field and management 
experience in groundwater contamination and wilt 
be responsible for developing monitoring programs 
and alternative solutions to coniamtnaoon prob- 
lems 

Candidates should possess an M S. degree with 
hve years held experience In hydrogeology, or B S. 
degree and saven years field experience In ground- 
walei contamination studies. Please forward resu- 
me to: Fred C Hail Associates. Inc 155 Washing- 
ton Street. Newark, ft J 07102, All: Amalia J Jan- 
is* 


Dean of Selin oea and Mathemallos/Hunt- 
•r Collage, City University of New York. 

Challenging position available July 1981 , fn dy- 
namic urban institution. Strong doctoral research 
programs, extensive federal funding, major commit- 
ment to women and mlnorilta9, MBS and MAHC 
programs, stable enrollments, major expansion of 
facilities in progress, at tracUvo midtown Manhattan 
location. Band resume and names of three refer- 
ences to Chair, Search Co/nmHtsa tor Dean of Sci- 
ences and Mathematics. Box 447. Hunter College, 
695 Park Avenue. New York, NY 10021. 

□aophyelelal/Struolural Qaeloglat, Albion 

Calfoga. A tenure track position, commencing Fall 
1901 . (a open at the assistant professor level al Al- 
bion College’s Department of Geological Sciences. 
The position Invoivea teaching undergraduate labo- 
ratory courses h structural geology and geophysics 
and Introductory lab courses or non-lab courses In 
geology. The Department la developing a geophys- 
fca/geology major and has some geophysical 
equipment. Candidates with a Ph.D. or who are 
about to acquire a Ph.D. are profaned. 

Depending upon the applicant's background, the 
new stall member may have the opportunity to as- 
sist In teaching at Albion's geology field camp for 
additional remuneration. A B-wsek summer field 
methods course is offered to shidants from many 
colleges and unheiBitlea at the field camp located 
In the Front Range near Boulder, Colorado. 

Albion College is a co-education al liberal arte col- 
lege located in south am Michigan, an hour’s drive 
from Michigan Slate University, The University of 
Michigan and Western Michigan University. The 
Department has tour staff members and 30 to 40 
majors: it la a well-equipped department occupying 
a floor- and -a-h art of a new science canter. 

Resume, ironscrfpia and three fetters of refer- 
ence should be submitted to: Prof. Lawrence D. 
Taylor. Department ol Geological Sciences. Albion 
College, Albion. Michigan 49224. 

Albion College i9 an equal opportunity employer. 


Raaearoh Sslsmoiogl«t/8olld Barth Oao> 
phyaloa. ENSCO, Inc. In Springfield, Virginia is 
seeking a program manager/researeh seismologist 
to support an expanding program in solid earth 
geophysics. Research areas will include 1 , seismic 
network data processing associated with the detec- 
tion. Idenitficailon and location ol natural and man- 
made aelamlc sources; earthquake characterization 
and source mechanism studies; explosion source 
characterization; and empirical studies using near 
field and tar field aelamlc data. Experience in theo- 
retical and observational seismology at regional 
and teresetemfc distances to highly desirable. Expe- 
rience In digits! lime aeries analysis la desirable. 
Ph.D. In seismology la highly desirable; however, 
M.S. level with experience In earthquake and ex- 
plosion seismology will be considered. Salary and 
benefits are extremely competitive. Resumes along 
with salary requirements should be submitted to the 
Personnel Department, Attention Code SAS, 
ENSCO, Inc., 5408-A Port Royal Road, Springfield, 
VA 22151 

Equal employment opportunlty/AAP. 

Itruotur at Geologist, Tha Department at 
Geosciences of Purdue University Invites application 
for a tenure track faculty position in structural geol- 
ogy, starting fn August 1 961 . Rank and salary will ba 
commensurate with qualifications. A Ph.D. is re- 
quired. The Individual will be expected to leach un- 
dergraduate and graduate courses in structural geol- 
ogy and tectonics, participate In summer field 
courses, and pursue an active research program. 
Preference will be given to a candidate with an ap- 
pled field orientation and a strong background in the 
quantitative analysis of field data. The department 
has active programs In petrology, geophysics, and 
engineering gaology and has a dose working rela- 
tionship with the gaoteohnlcal group in civil engineer- 
ing and the Laboratory for Applications of Remote 
Sensing. Closing date for application ia April 1, 1861. 
Applicants should send a resume, the names, ad- 
dresses, and telephone numbers of three referees, 
and a brief statement ol research interests to R. H. 


McCallfsler. Department of Geosciences, Purdue 
University, West Lafayette, IN 47907. 

Purdue University Is an equal opportunlty/afilrma- 
tlve action employer. 


Von Braun Poat-Dootoraf Fellowship In 
Spae* Physlcs/Unlversl ty of Alabama In 
Huntsville. Appointment effective September 
1981 In a tenure track assistant professorship with 
reduced teaching load during the first two years Re- 
search specialty In astrophyelce. planetary science 
or solar terrestrial physics. Research support avail- 
able from UAH, NASA and Redstone Arsenal. Salary 
competitive. Recent Ph.D.a are Invited to send re- 
sums, research plans and names ot four references. 
Apply to: Von Braun Fellowship Commutes, Office ot 
Academic Affairs, University ol Alabama In Hunts- 
ville, AL 35699. 

Equal opportunity In education and employmanl. 


Faculty Positlon/Synoptlo Meteorology. Ths 

University ol Maryland Invites applications from 
qualified scientists tar a tenure track faculty position 
at the assistant or associate professor level, com- 
mencing fall 1981. Candidates must have a Ph.D, 

In meteorology or related areas and have an area 
of specialization In synoptic and dynamic meteorol- 
ogy. Teaching experience la desirable. The suc- 
cessful candidate will be expected to teach primar- 
ily graduate level courses In synoptic meteorology 
and carry on an active research program. Salary 
will be commensurate with qualifications and expe- 
rience. 

All applicants should sand curriculum vitae, a 
brief statement of research Interests and names, 
addresses and telephone numbers of three profes- 
sional references to: Professor Ferdinand Baer, 
Chairman, Department ol Meteorology, University 
of Maryland, College Park, Maryland 20742. Clos- 
ing date tor applications Is April 16, 1981. 

The University ol Maryland Is an equal oppartunl- 
ty/afflrmailve action employer. 



Meetings 


Geodesy Session at Astrodynamlcs Meeting 

AGU will cosponsor a special session on geodesy at the 
1981 Astrodynamlcs Canlerenco sponsored by [he Ameri- 
can Astro nautical Society (AAS) and the American Institute 
of Aeronautics and Astronautics (AIAA). The conference Is 
scheduled for August 3-5 in North Lake Tahoe. Nevada. 

The spociaf session will focus on the interface between 
geodesy and satellite -related aslrodynamfcs and celestial 
mechanics. In addition to invited papers, a limlied number 
of contributed papers will bo considered. Prospecllva au- 
thors must submit 1000-word abstracts to Pau) J. Cetola. 


Technical Program Chairman, Mail Station 64, C.S. Draper 
Laboratory, 555 Technology Square, Cambridge, Mass. 
02139 Abstracts should be clearly marked 'Geodesy Special 
Session— Contributed Paper and should arrive no later than 
March 20. 

AGU members are invited to attend the conference and 
may register at AAS/AtAA member rates. For more infor- 
mation about registration, contact the general chairmen for 
the meeting: Alan L. Friedlander, Science Applications, 

Inc., 1701 East Woodlield Road, Schaumburg, III. 60195, or 
Bernard Kaufman, Naval Research Laboratory, Code 7933, 
Washington, D.C. 20375.#. 


AGU SCHOLARSHIP ASSISTANCE FOR THE 
ACADEMIC YEAR 1980-1981 


Early Planetary Crusts and Magma 

A workshop entitled 'Magmatic Processes In the Genera- 
tion of Early Planetary Crusts: Magma Oceans and Strati- 
form Layered Complexes, ' scheduled for August 3-7, will 
explore the analogies between the oldest rocks returned 
from lunar highlands and the rocks of terrestrial layered in- 
trusions. The lunar highlands rocks are thought by many In- 
vestigators to have formed by crystallization of a primordial 
magma ocean. 

In addition there will be discussions of the processes that 
operated during and after crystallization of both terrestrial 
and lunar magmatic cumulate rocks, and there will be an 
attempt to establish collaborative research efforts designed 
to clarify the petrogenesls of both the lunar samples and 
their terrestrial analogs. 

Attendance will be limited, and preference will be given 
to scientists Interested in participating In collaborative re- 
search. For further Information, contact one of the conven- 
ors: D. Walker, Hoffman Laboratory, Harvard University. 
Cambridge, Mass. 02138, or I. S. McCallum, Geological 
Sciences, AJ-20, University of Washington, Seattle, Wash. 
98195. 3 



The June Bncon-Bercej, Scholarship In Atmospheric Sciences /or Women 

,, 111 ,hB i*™™ 1 ol “ ul a 9 a '" *» made avaUable to a woman who Intends 

“ rr "1 T a,m . 0 ? pher ' c * len “ s The awaid, which Is provided through a gift from June 
Bacon. Bcrcy. a n^ad pracucing mateoraloglsl. will ba made on lha basis ol academic achievement 

£ ror ,his “*>■ a “"**» - o' "> a following ^ rnen, 

* a fust-year graduate sludenr In a program leading to an advanced degree In Ihe atmospheric sciences; 

* '° 3 dCSree "* a " n ° SPh “* — <*> >- b-n 

* accepfed for a bSfd^'Lt^ram i'X^Z^JT? * "• «■» h- »een 

in atmospheric science offered at ihe^-year Institution. P * enCeS a " d Wh ° *“ com P lete ‘ i a11 courses 

Subcommittee on Women in Geophysics. Memo'S Secdo?^ * AGU 

DEADLINE F0R RECEIPT OF APPLICATIONS IS MARCH 16, 1981 


Symposium on Earth Rotation 

The International Symposium on 'High-Precision Earth- 
Rotation and Earth-Moon Dynamics: Lunar Distances and 
Related Observations' Is scheduled for May 25-27 In 
Grasse, France. Primary purpose of the symposium is to 
present results from the EROLD (Earth Rotation from Lunar 
Distances) program. 

Other topics to be discussed Include new davelopmenls 
related to the dynamics of ths earth-moon system, high- 
precision techniques for determining earth rotation, and the 
scientific applications of the lunar laser ranging experiment 

The symposium will be held In conjunction with and fol- 
lowing the first MERIT workshop. The workshop, limited 10 
active participants in the MERIT program, Is scheduled lor 
May 19-21. Additional Information can be obtained from 0 - 
A. Wilkins, Her Majesty’s Nautical Almanac Office. Rop 
Greenwich Observatory, Herstmonceux Castle, Hallsham, 
Sussex BN 27 1 R P, United Kingdom. A Joint discussion 
between the workshop group and the symposium group** 
be held May 22. 

For additional information on the symposium, contact 0- 
Calame, CERGA, Avenue Copernic 06130 Grasse, France. 


GAP 


Electromagnetics 
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Exploration Geophysics 


BiCTWMWHBTlC muD^ 
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:^=s- r slA" 

*!iJ“A** °f ,Uocrio KM lnildatba 
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tarad (laid* inyvhare nay than bo obtain** 
forming vnluit Irttagra tloua over tha inbowwtM 011 " 
to«lon. 

Hw achama la oaad for modal Ing 3-D liAeoix^*- 
Uea with plano-wtfva sod aainatlo dipala loatctn. 
Tha rasulta agraa with aarliac medal analyss* 
uilng tha rimlta-olaiaanC tacImlquB.. , 

Baophjrilcs, Vol. 46, No. S 


OTiO Magnetic and alacertcal oathoda 
him DI TSV8STICATION OF COLL IM BAX ELlCTUDB 
A«ATg OVBX BOfMEKEOUS AXISOTfiOPIC BALT-BTACr IB ' 
DIRECT CBRUn KBTB0DS 

B.B. BhsetmeharVa IDapartmant of 1 Applied Caaphjr. 
aiaa, Indian School of Hints, Dhanbsd SIMM, _ - 
Iddla) H. K. sm 

lha daFinlttos of 'dopt^ of leva* tlgatlu® •/ 

by X»]an 093ft) taabaa^aaniily uaM to 
and Apparao lltol) aiaa far tha atudy of iapth .at - 
iorMtigatidn of alaotrada array* in dir«* “k* - F. 

• mathoda for .hfmoganAaila iaotroplc aarth] h»* ^ ,,a > •[ • 
uaad; to atudj t|M dapth pf. Invaoctxatlon. ol rari- - .. - 
iu« collindr alaatrodd arrays for- a hnootono 011 * ' 
aoiaoeropla haif.*pdea, It .haa baan.bhiwd U*t .. 
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Separates ... a great value ! 

Print quality reprints of Individual articles from AGU journals 
ere available at a nominal cost to you! 

To Order: The order number can be found at the end of each abstract' ubb all 
digits when ordering. ’ 

Cost; $3.50 for the first article and $1.00 for each additional article in the 
same order. Payment must accompany order. 

Deposit Account: A minimum of $10.00 may be placed on deposit with AGU for the 
purchase of separates. If funds are on deposit, the cost of tha first 
article is only $ 2.00 and $1.00 for each additional article in the same 
order. 

Separates will be mailed within 3 weeks of ioumal publication or within 10 
days if ordered after the journal has appeared. Separates are available for 
purchase for two years from date of publication. 

Articles from Reviews of Geophysics and Space Physics are available for all 
regular Issues since the Journal's Inception. Indicate author's name, Issue and 
year when ordering. These articles are excellent for classroom use. 

Send your order to; American Geophysical Union 
2000 Florida Avenue, N.W. 

Washington, D.C. 20009 


arr*<l pUc*d ovor hoocguKnji anisotropic aarth. 
lb* oovaLty of anisotropy la that eba dipth of In- 
«g*t Igatiiin el collintir alactrade imji onr 
bocvgooMBi an Lao tropic half-apaca beara an invar- 
>* ralailOBiMp with tha coefficient or anisotropy 
inj alio depaoda upon array length and dip of tha 
pIuob of atraclflcatlon. Tha affaet of tha coaf f (- 
(loot of anlporrapy la naat pronounced for hor L- 
tontaUy <tr*llf lad an 1 bo tropic aarth and la Inde- 
pendent or i| for vertically atratlflad anisotropic 
earth— entirely cone latent with tha concept of the 
"paredot ol rioiaocropy." Tha dapth of lnvestlRl tlon 
o{ ell Ibt mUItmbt aertya far Inc 1 triad etracLd- 
catlon Hot ecmawhira batvaan tha valuea obtained 
lor horltontsl and van leal acratlf leatlona. 
rjctphyiici, Vol, 46, No. S 


0910 SbIbIc aathoda 

TM-DETTB AMO VELOCITT-DEPTH RELATIONS IN SEDIMS- 
TUT BASIRS— A STUDY BASED ON CURRENT INVESTIGATION 
IB IKE ARCTIC ISLANDS AND AH INTERPRETATION OP 
EXPERIENCE ILSTVHEBE 

C. H. Ac hi too (Tan arctic 011a Ltd., P.D. Boa 190, 
Calgary, Alberta, Canada T7P 2H6) 

Velocity of P-WHvaa In the Arctic taleoda obaya 
tha floe pewer-law aquae tone ( 1 ) t ■ o«" + b, (21 
V • ea 1 -’ 1 that apply to Ve Hires Canada (A-haaon, 
1961b . Ihay appaar to ba claaoly raletod eo the 
Ihtoratieal ooa-alxch power law In - 5/6 1 darlvad 
hv Canaan (1950), Brandt (1955), and other*. 

Equation (1) end (S) ara piece-wlae coot Lnuoue 
at any glvan location and conaiat of a nunhar ot 
dticrato eagoenta correapondldg to geologic unite, 
each character lied by a diet lace act of values Tar 
c, >. c, inJ ft. Except far a United ninbsr or ve- 
locity annolioa such aa parnafroat, thaaa uolta 
rslata to Foreatlona or groupa of foreiatlune. Ve- 
locity channel In a, J, and n correspond to Bajor 
chanfee i q [ l ( bo log v, pressure, or conpa-tlon- 
V«lo-:1tr flvrtuotlona within the format Iona cauaod 
be variation In grain alia, porosity, fluld-to- 
rjttl* coupUng, and «o on arc nut Indicated in 
ihla anaUela, and the voice lev-depth illation ro- 
lan to aacular valocitv variation onlv. 

forrrlatiop of reported velnclcv rindlnga from 
•«» parts ol ika world through a coefton rtlillna- 
t-Mp to the oni-alath power law BURgeare thla ava- 
trn o( aqua, lose has wideapraad, poaelbly global, 
1 .'C] K-.irlon to Impcrtnnr geeph'-' 1 1 Pr->Mom* of 

binds, 

rtonh'llci, Vol. In, No. S 


09W Sal laic aathoda 

jms mciAiios of ihaced twe bections 
0910 Caqntar applleatlona 
»na«h L. Lamar (We a tarn Qeophyalcal Coop any, F. 

0. lor 1449, Boulton, TX 77001) Laall* Hattno, 

Iruce I. 01b* ea, an d I -Chi Ru 
Bona or tha leading approaches to the Blgraclon 
or aalaeic net Iona — the TirchhoFf-aumtlon naeb- 
the rinlci-dlffaraoce Bathed, or she frequency- 
waio Mtbod— readily nigrataa aelaalc reflecrlane 
Chair proper pool clone whan overburden valoc- 
wr » lateral ly. For InhoBoganeoiiB nadla, the 
atrreaectau turn Cor a locallaad, burled icatterar 
■“ hyperbolic and lea apea [a displaced 

laterally (ro. the pa a Lc Ion directly shove th* eeat- 
Nubral nbaerved Chat tha K1 rchbofr-aumat Iso 
aathod leagas Hianlc data at anargent "leage ray" 
location! rather than at tha daalrod poaltlons wer- 
u'iiil «“«»*«•. In addition, diatortdtnw 

J dtffcactloo ihapaa lead to Incorrect lnaging 

rtffnetion col lapse) and, henna, 
r.M«lW ,f,UCa “ 0t ■ lr#r * For di PP ln N 

» JjAila-dirfarenee eathod haa bain believed 
^“stlnue wane downward comet ly through lo- 
aadia. In conventional isplnasta- 
i aweiar, both the (lnlta-dlfreraoca tee [hod 
” '«9M«ep-doiialn approach comic the ima ar- 
,hl Xlrchhoff nathod does. Synthetic ex- 
desniirate how conventional migration 
**,.?. *■**• ,,,ntB wihpiAtoly. 
iwb. i. “ *°' utt °n to thla nigra tlon problem la 
t ir _ diBanaional napping of bilged 

raile- " . lnto dapeh. This capping, "depth stg- 

tice in . r,p ^‘ e “ eiopli vertical conversion fron 
pooed ra,,n th : Sueh “Urstlon can ba poet- 

ten ...» 1 *! t,r ■9flelant ioaga-ray modeling haa 
ialsfiw, ftt ?? lo t') support (ha Elnel choice ol 
"1*™*^."?***' ,Bi detaralue uhethar depth 
‘Station I, neeaaaary. 

ticniil 1 ! 0 "* k ,ru *“ n dap th-nlgta tlon end eanven- 
lt mi fiuT. L0t ^rt*d etctlona of both aynthot- 
later.i sii-. P ro P» r l'' >how thee aigniricant 

S " a,tBn required to position 
th, , >' 0 >° rly - Hont * Carlo acudlea show that 

•n ahsol... “ rr * EtI ‘ > n» ="o ba important not only 
‘■rtciid f" ISr " hut • l, ° ln relation to errorn 
r..„ tlJ * Inaccurate valaclty nodal. 


Hydrology 

Jj'l^-dUhvlw,^, 

“Eds' Of {^112! OP AQUIFER ST5TWS IN 

"WUliftifti: OeoloqiMi Su-vey, 

s, 0!9) Menlo Fart, Cauro-nle, 

* r liOnq,*i!i , J* Xlor-Pinaoho area, 

and 

'•Urn-nt,, ,!®®. ar « ,nd Clare Tmlav, 

•" eoow„, F?f' r 1:0 h *’* been overoonacllitated 

*5 S.P jig L r K M- fron 1.6 

to um,,* * or “tier) he Tor, 2m 

'•'•Urn, tram than. The 

t n rT" ‘ ,nd auhsidarija and iaUr-levc> 
a”'""" ow ' a, * t « or two Ilnur . 
^r-lem, "W WtoWonom p- unit 

wte- ,0 9 r °rl | ®Ale , V core lent 

“ '* mine wnls 

decline Sulrjldenoe per unit 

L' ,w - Alth^li “ '■W""'"* W ln-Mf constant 

52, ** ^i2aSJ°Z. 2lr'" rVori 

Pfiriarl ly h, 

1 L "“Uto * wl 2 t,<, !L 8f lh " oonoaol.lv oarl 
Ihe mtlo 7?' '"tsr-|nvnl deni Id-.' 

"'.vyret t , y IDdcgsIRPtLelT 

-"'■"’•I th. P-«onkolHni, m Stn.se 

. ***'***•. q-t^nd-iw, ' 
Pi(«r 1KB207 


1140 Limnology 

ATKOSPHERiC AKNDNIA-flrTRXEHi A POTENTIAL SCJPCE 
OF NITROOEN EUTBOPRICATION OF FRESH-HATER ANT- 
apciic rom'stDu 

E.B. Uodehsuae and B.C. Parker {Virginia Tacb, 
Blacksburg, VA, 24061) 

Abaorptlon ot alrbarne aoscnia volatlllaod 
fro* u Adel la penguin roolwry be 2 freah-vatar 
label was aitaslnad during the 1976-71 austral 
Burner dt Anvar* Island, Antarctica (64° 46' 9, 
Ago oyi u). fag i,eo wbb on Huobla [aland 1D4 m 
Fro* a 6000 bird penguin rookery. TBo second 
Inks wi c«. 100 * diet eat on Earul Point cut 
a Skua nesting area. Hunblo liland lake hud 
higher oucrlant eantent and algal spcclee d I ‘or- 
al cy than the Horael Paine lake. Nutrient coo- 
lant of rain, anew and glacial salt appear ad to 
approx taste tha nutrient concent rat Iona ol the 
Norael Point lake. However , higher amounts of 
phoaphate , chloride and aaeaonlua ec tha Rumble 
liland lake rerieeted tha nutrlont esrlchmont 
cauaad by the nearby penguin rookery. Evident* 
■uggaaca nlcrnblal daconpoaltlan or nltrogonoua 
natter in the guano la followed by Nlncillia- 
(ton of lerga aanmes of amsonle. Wind wan the 
Boat Important factor regulating istmla crana- 
port from the rookary to ehe iabee dvbq chough 
tnc raised eetspBratur* volatlllred greater qu*n- 
titiaa of dBCBnla in tha lnisedlato rookery neon. 
Aimonte abaorptlon by water (rape and curailallva 
wind data allowad animation or aeconl.i taken up 
by thmbla [eland lale nt a rate of 2 / Vg/ha/rr 
and Norael Point lake al J. I kg/ha/vr- Vhen 
■raae and volume of the lakee were taken Into 
account such abaorptlon rata! -ould provide 
enough nitrugeft u produce a nonihlv Inc roses uf 
1.6 og N/l at tbn Ihrtblo I aland lake and O.0) og 
H/l at the Noreal Point lake. Thane dirrarencee 
cm partially explain tha dlffemncen In nitro- 
gen content ol lha two laiues which conlrlhuiee 
to their dlffcrenilal nutrient mrtchmenl end 
natural autrophlcac ic-n. (flaseouy aroxlJ, 
nacural nutrophLcatlon) . 

Antarctic Rea. bar., Vol 31. 9»por ' 


11 1-0 tunoM and atraantlow 

ANALYZING FLOODPLAIN POLICIES USIRO AN I NTEPjr- 
PEHDQir LAND USE ALLOCATION WSEL 

L P Hjfllnp IDspI. <f IJUklpcnpe Ar^hl l« lure, 
Unlvrrittv of Illinois, Urban*. 1L uiaftiJ E. b. 
grill. Ir., F.. B. Kuril and B- C. Viorel , Ir. 

A aodel le described chat cceparea allocation* 
of land uses in rand of aggregate economic rent, 
taking specific account of the Intatdnpendanca 
botwean I lood plain land uaaa and upetraa* land 
ubsb. Solution of thla nodal to dmanie pro- 
graaslag for the Hickory Creak vaterahed suggest! 
that tune resttlcMen of land oeea in tha flood- 
plain. but not lor all aubbanln*. and i«* P»' 
hi lien of detention, but not for al) aubbaatna. 
le ptefareble to che results likaly froo inple- 
rantatlon of typical policies for floodplain 
BanagaBanr. DatatBloatlon of target land uaa 
pattern through allocation awdela that account 
for the interdepindBBM nav, thirafura, ba worth- 
while if palicy Inst rusenta can ba davalaped so 
that each cargati can be attained, (toad uaa 
planning, floodplain Mnegemot, riood routing, 
dynanlc prcgranxlng). 

hater Rnnour. Rei., Paper 1N0.11 


3160 RunofF and alraattflow 

LO.lG-flE'DRY PL0» MODELS IN RESERVOIR ANALYSIS: 

WlAT IS THEIR Pf*^[CAL VALUBT 

9. tleeni [Nat lociaL Hydrology Research Inatliuto. 
Env I consent Canada, OLtewe, Ontario, HA 0E7, 
Canada) fl. Srlcanthan end T.*> HC,UJ ' CQ 
The theoretical value of lvng-Bewiry stochastic 
nodal i lies lit theSr ability to geaurate tine 
series that reseable long historic records of 
soee geophysical processes better thin do short- 
oeaory codeia. Since iho use or short -maary 
streasfJow codels has become prat t It* 

ia reservoir design. It Is worth asking whether 
the suspected theoretical superiority of *»"*- 
noun node la Justifies s change I" this practice. 
In other words, whether their theoretical appeal 
can be translated Into batter design of storage 

Hit* paper analytes the probien frn« the point 
or view of the differences In reservoir per- 
forsance reliability obtained on the « 

long- end short-notary aodels Htud ti # t)w *«o 
Uatofkc atreaBftew r««irf o* * length typically 
encountered in leisnoir design. It VP»»[» 
the differences in reliability re^itlngfroalhe 
rnplaceaent of ono nodal by the other (shorter 
BeLiry yields higher reliability) are »»■» 
^SeS both till tto -maw of 
of ihe socIo-okniobIc lnp«t 
chutsaa end 2) Ihe accuracy of estimating Ihe 
cel I ability Itiolf on the baels of t 

■traaoflow records and for economically relov 
lam ths Of reservoir operation P trices. 
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3131) Mater quality 

hfects cf flood; on nuipirei and metal 
ca'iCENreATiorf ih n cMirii plain stream 
P. .1. Hjihji 1 1 nd fEnv <ran-i-nts I jtlotcei Oivltiiui, 
Oik Rldqe National LaMratcry, Oil Ridas. 
TennestOe) L. A. Yarbra, R. P, Znlffen in-1 
£- .]. Fucniler 

Valor quiIUy In Cree plni) 'ninp. ] rnas(.-sl 
Plain 5trpM in Ik.rth Carol Ink, eat ironllcireJ 
■luring two floods. In ]076. Tne toner nlrit ions of 
«ost of the filterable subtianwi stuiHed 
rwalnM relatively constant, Darltcularly at the 
upslrcan smion. f.P-JO, which dr lined the least 
disturbed portion or the waierthed. 

Cnncenirat ion; of N0j and dissolved arqsnli; 
carbon IMH increase.), and concrntratiom of Cl 
decreased during th» floods at fP-70. At me 
ddanstrean station, fp-10, which received 
effluents fw a hag fam, concentrAtlgir, of tho 
filterable ferns of It, P, k, qtid Fe increased 
markedly during floods. Indications ware that 
Increases in concentration of filterable 
siAitances during floods my ho better inlicalors 
of watershed dlstorhance man a«nienL 
concentrations. Dppafte the dominance of 

overland flow In the hydro logic retire an) the 
abundance or grqsnlc material in iho siretm 
channel and Floodiilkln, concenlrat ion patterns of 
the filterabio constituents of stream flow durlnij 
floods In Creeping :*anp are similar to the 
patterns In streams draining uplind ua le' sheds , 
uharn coni set bcLween runoff waters and the 
Inorganic Strata of watershed soils Is lllgly 
much greater. The concentrations of particulite 
forms Of phosphorus, slllcnn, in.) most of the 
metals studied Increased durinj the rlslnij 1 mb 
Of the hvdrnijraph, peaked prior to peak 
streamflori, jnd decreased thereafter. The 
contribution of Hoads to total tnnuAl flux of P, 
fa. Si, and A I in Crocping Swajrp Is especially 
I'eil because of large Increases in 
concent r« tn nl 0 f the particulate forms or these 
elements as straimflow Inti eases. (Hater 
Nullity, strej-i, flood. 

Ifatoe Pcasut. Pen., P.ipvr OiYWl >-13 


Particles and Fields^* 
Ionosphere 


5565 lomipheric disturbances 
SATELLITE WAIF STRUCTURE 0B5CRVE0 Df T|lE GIRD- 
PLASKA PROBE INSTALLED ON TA|V0 
I. Talahasbl {Geophysical IniiHutc, Tehaiu 
University, Sendai, 900 Japan) and M, Oya 
Observations of the wale behind a moving obsta- 
cle In the Ionospheric plaina era made by Ihe Im- 
pedance probe onboard TAI TO satellite. Ihe »ato 
Structure Is obtained with hiqh angular resolution 
In a fom of uie beat pattern In tho obtained rlo- 
ctron density dua to the difference 0 f the spin 
period and the sanqj 1 1 ng period of the data for thp 
obsorvalton. Tha detection or the wake structure 
was made both fron the measured upper hybrid reso- 
nance frequency and measured sheith capacity of 
the probe. The reasured wale structures to those- 
two mettads shtm sH-jht dilferciKO -loo to tho dif- 
ference of Ihe pi cl ur area of tho Infjmiilon to 
deduce the electron density, me preliminary ana- 
lysis of the mke structures for various ionosphe- 
ric conditions show that these results contain Iho 

Information on the ionospheric plsimj pjrlrqters 
such as the ion temperature, as »e!1 as the ele- 
ctron density. He have obtained ion temperatures 
both for the davime and nl.jhttire Ionospheres, 
the results are consistent with eacn case e>poctC-l 
for the loivispiiere under the day tine or the 
nighttime conditions, (satellite wiio, 9 >ro- 
piasma probe). 

5ci. ReP. Toholu lint , . , Her. 5 ffuholu Ceophvi 
Journ.), Vol. II, SOS . )/«. 1»8') 


Sits lonoapheric aillurtft n Ui 

THE E- AND F-FI.'inH |OVv:n.re|C FfSroVSf fn 

VILA » iU»' I. f .. .. •" -I . * • ■ i'lAT l ■ ■ I 

SOLAft IUH Cl'S flLUA 

J.T. Karlnka iCode -UJ-r, ‘dval Friaircft 

Laboratory, Vaihingcon, D.C. .'Olfki and t.S. 

Oran 

50LRAD and oany ocher aatelllie evervoa havr 
provided a large data bane ahoving Che (laa- 
dapendent behavior of broad tan) a-llac riuive 
tn Che 1-ta.y aoi tUV apectral raglona. Ttoaa 
basdi ara broad In the arnar chat onw band cay 
contain cany lonoaperlcally loporiwnt apacEral 
llnea. Wa piaaeni result* ol teat* psrfcmid 
tn datantiw ho* thla intonation can kail be 
uaad to predict che affaeca or a aolar fieri 
on the lonoaphere. Our approach haa bean (0 
first adopt a nodal or th* apscaral lire arl 
toon nun anharttnent a baand on > aynthaala ol 
□any typan of flats obnarval loss. Thin data I led 
spectral nodal le uaad in n i iae -dependent low 
■phare tfodal ta calculate the reeponaa of Lbe 
alactron ui ion density profiles- Than the 
■pectral twill la onthaatlcollv Ulcered cn stow 
how It would appear eo tha S0LRAP EUY detftflcrn, 
and thla degraded tnforestlnn Is ueed In its 
lanosphsra acdel. Caapirlaen at tha EW9 U-OOB- 
pbars calculoilt.ni ahows that cf.a tug apeecie 
produce chaugas tn the total alestroo conlaht In 
Lha Ionosphere that dlffar by only a few parcant- 
Thui, given tha preaanc uncertainty la our Inou- 
ladga of solar flare CUV npnetra, 50LRAD broad 
band EUY aolar Flu HaaurKiata can be uaad to 
calculate the lonnepherle ef feats a> EUV flera 
aihenraaaate. Significant change ■ due CO lha 
flare which occur In tha India Hull spaclnn 
densities ara dnarrlbed. 
i . Ciophyi. Rat., Ilua, Paper k APIS'. 


SMI Plain* no 1 1 oo, eoavacclan, or cl real I Han 
ANTI-SOLAR iCCELERATl OR DF 1DSD3PHRR1C PLASMA 
ACR0JI THE TZH1U TEM1KAT0R 

V. gaudaan (lockhaed Palo Alta III aarth Labora- 
tory, 1151 Hansvar Street, Palo Alto, California 
ItlOt), It. Spaaaar and K- Millar 

Ua daeonatrsta that thl fcorfioaral lannapherlc 
particle praaaqca gradient aereae tha Vena termi- 
nator le the principal body force ace a lent log tho 
plasma lb tha obaarvad anti-solar valaclty. lha 
large scale hsrlnHital J" k I alaeirweiaitlc body 
force la typical IF an erdar of magnitude smaller 
than tha ptriltla praamucw gradient. The vUcoua 
body force a akeva 100 Ur-drag or accelarmc Iow- 
an also an ordar or oagaltude imalker than che 
pmaura gradlant body force- In the, Imadlate 
vleletLy o! tha lenopaun where Lha IsMepherla 
alaana denalcy dteaaaaa* balew 10 * Iona fee J anj 
tha eaioBtle field atrangch lacreaaee, lbe elee- 
ircaagneLlo body farce may hanee* significant . 
The eleatkaeagaetie My lore* may a)*o he a l gal - 
(leant In tha elghtilda Imiphiri. The hulk of 
tha leooapharlc flaw Metotiai le not derived from 
tha lOBOikeslh eamantiia. (Flaaae crane port, 


5561 Plain potion, convert ion or ciiculotlen 
A 7«EOJU:nCAL COffAIIBOK UimN appapEkt ud 
UAL VERTICAL IONIZATION DRIFT niflCITIES IX TO 
SQDATOR1 Ah F-M0l«i 

J.A. gtttancourt ilnntlEi.lo da Paiqulaag Einecl- 
*ia, Cbndilho NkIomI da Dudnvelvlaento Cientl- 
fico I'TaroolSglco, 12H0 San Joan dot Csepoa.IP, 
Irani 1) and N.A. Abdo. 

A theoretical aoiljile of lha .time-dapeadtel 
dlatrlbufinn of loniaatleD (d the lov-laUluda 
loaoiehara li patforped oilng * rodlllLlc dynamic 
conotar aodel of tho efoatorlal P-eogiefl, uLth 
apecUl imaraat le tho wortieal notion* of the 
electron donalty profile at tho magnetic aqua cor. 
Tho ttaB-dapmdence ol th* rj-paab.halght, at tho 
Mgnotlc equator. Is governed primarily by Uie 
alactronagnntlc f 0 ft pleaea drift velocity. It . 
ia ahown that, lor special time porladd during 
ioMbC and evMlpg hoore, vhan CM height of the 
y- layer le above a thraohold of M0 ton, lha 
apparent vnrlJeal displacement valonlty or th* 

F- layer, Infartad from ionoionda maaturomkota , 
b tha a one aa th* vertical 111 plnma drill . 
velocity, ** dalaralned froa lucgjiorane hatk- 
acltter radar eaiaursnanU la the r-gaglop. . 
(Equatorial lopoiphnre, yartical drill va|Kit(ea, 
lanoaphBfie F-raglon). -, , 

'• • m kJ. Bah Mtlft . PiffftT lAOo9b 
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5765 Bow sFvac k nvea 

MI-USIWIFSI SI UlQtS AND IT ST REAM WAVES 
Alib PARIlCUXl I WrRfiDL'CTORT Rf HARES 
C. F. Fennel (Institute of Caophyolea 
and Flannlary Phyalca, UCLA, luia 
Angoleg, CA 9062*1 

Wo dlacuva hdqd aapacta of cellislon- 
Lone a hock theory that Bight ha part (rent 
tn tha problem of upstream wave a and 
part Idea. It li hoped that our ^uatlla- 
t ive marks may ha a useful gu Ida foi the 
gaoeraL reader aa he goes through the 
detailed pa pare Co cone. 

J, Qnejhye, Aon., hlui, Paper BMlUl 


57 2D into race Iona hat ween aolar wind and 

nagnatoaphare 

SOLAR WIND E WEIGH AMD ELECTRIC FIELD TRANSFER TO 
THE EARDI'g HAGVETOSPKERt VIA KATnEMPAL'IE 
RECOHIFECTION 

W.D. ronaala* and A.L.C. Gooaelca < Intitule, do 
Peaqulaai lapaclala, INPE, Con as I ho J'ae Lon a 1 do 
Deianvclvlunto Clanllflce e Tseng loglcu, £NPq. 
L2200 i*o Jaaa doe CAmpoa, S.P., Rrastil 
Sana general ewptaaaloaa far the ronvecliva 
and parallal alaecrlc fields aa wall ea far the 
entry,? tramfar, due to magnetopeuea 
reconnactlon, ara derived using a nesa- 
recoraiactlnn nodal that cakea into account tho 
praeonca ol the elarta. Par tha caee of equal 
gwcagault and magnecaihrsth field vpliiolAi, 
tha ogpraiilon far tha povar dlaalpated by the 
convacdon electric field reducae ta the 
>u be corn parameter c widely diacuavad in the 
recent literature. Tbit remit auggeite that 
■cegnaiopsuia reconnactlon le defined at the r.iao 
with a tilted reconnaetien line, but that the 
convection electric field le related only to the 
dawn-duak ccoponent al Ihe reconnodtlon elect r I . 
Maid, aa dellnvJ at high IsIlLuJea l.-lcital. 
Oaophyo. Ft aa. Lett., Paper LLOIX* 


SMS M.ignrio«pheriu i uiif lg.,rjl I on 
<:iii6Al r .lftl ILkl TU.V. m 1FU HIM I L-I11FII -1slUU*l 
Hki’.Sl H'MUJI' 

!i, IcMciif tlift>|>irlr > .ciii of IVilx, u«|w* l*> 
ul L'.ilifuinii, I -in AngL'let, I'alil'urnla vuuji) 
f. fu)lcu, L. t. iwnnul iivl t, 11. luv-«» 

■ .lube] three- Jlnciislgiul (vopuler iIe-iIjf lom 
uf the r-.ignrtgn pFioru n«l»g a |»rtlcU* H'h .v-iic. 
ropiu-J'icr the ntc.idv-vtitv Dnngoy rjiftn»)]bc(h 
tvi'olua) In throu dieennivnv. ho c-i»*tvt ihv 
i.imjtlon of a k-on|ircivic-n :vuo J*un*trr.ia of 
th.i uctily.il Lai 1 tint In promt. I v t-our.jcj h r 
■ft.ika iiw.1*. Ihm c.mprvMIvn svnv In 

vrvv..J<cll,« ui*h JkntaP\« dwimcuio. non. 
I"ilir vircjl.tion, thrvo- JlncD -lou li , -.liwv.i- 
il>Fi«r>-,) 

I., t Fv’. I ••»».. Piprr I 


6 765 Plum inacahl 1 II Ira 
S-NWVCTIL' OIIRRFS.T VtP V%VE* A.-FD ASS-lCIAm. 
JPKCIPID EMISSIONS ODSEBTEn Vi TI1F. ISff-l 
JATLLLITF 

T. r. Till, L-. S. Iron, ini R , A. HeMIvall Fall 
ot Ph<IIc>hi*iwo Laborer or/, Stanford L’niveialty, 
Stanford, 1'illfornla R'-M5> 

Tha I SEE - 1 •gacmc tul l haa been an topvrtaoi 
ccnycniM jI VIE mvt-lii|KtUn mapcclctnia (nt 
■ lull li| Inicrcct l-.na taivoan coharsnt vlf w»n 
and anarsvtlc partlclaa. Hi* cghuront una are 
inject rd iciio thu oagnetospluara In ground-based 
traimktteis ouch aa that mi Stplm Scat Ion , Ani > 
orvt lea <76*U, 8L*S secigrapblc, L - *.l), sod 
those r( ths worlduldo <l«ioga navigation natverk. 
D-jrlng tha period October 1977-Auguit HI*, tha 
Stanford VLF race Ivor on ISU-l acquire! data u« 
approalnatolp 90 aeperate or Dire In the plaana- 

epiiare In whieh the an tel Lit* longitude lay 
within })’ ol <!■« eugnsLU Held UuO linking 
tho Darja, h.D. , trariBBlttai US’D, ift ’1 gee— 
graphic, L • ).)). During 12 paaaaa lb* nefi- 
dictcd Onega algnaLi ac 10.2 Uta ware observed 
t> trigger VLF ea Las tana cn BJgnmLlc sbslli 
ranging froo L - 1 .8-5.8. lha ealaolon chjr- 
actartstlca oftm differed a Lgnlf Icsotly Iron 
thosa of enlsnlona triggered hy ducted eignala 
and detected at ground nations. In Cany caaea 
each of th* triggared signals consisted of o 
largo array of d lie rat# riling tones vhoia rat* 
of cluing* oi fra<iuancy approached 10 Uu/arc, a 
value such larger than that usually associated 
with eatsaicnl triggered by ducted signals. 

Tha anUslan aczlvlty occurred during periods 
in which algesia propagated to tha spacecraft 
on at Least two aepacata tap putts of dlipttste 
tlso delay sod with a received aigaal duration 
of two ta f«ur tics* chat of tha trannittad 
pul sss. Typically th* m, Union activity took 
pitta only ml«SR the piths of longmi tins delay. 
Ikwiusl Mission activity lowolvlng signals from 
the sipls Station cranrolttaz was else obaarvad 
on two cccaslou uutaida tha plasmasphara. Aar 
nsulu ImdUatB that tha miulna |UHHlss 
procaaa can tafcs place under such mare general 

conditions chan previously hallowed. 

i. Geo”h>a. Rer., Blue. Piper SQ-LIS4T 


5760 Pinna motion, contact ica, or circnlation 
FAST PLASIU FLOWS IN TEE TSASSLCNAS NAi3iET<7TAU 
Fetor Shall, Jr- (Department of Space Fbyalca 
and Astronomy. Rice L-nlvaratty. Houston TX 77QDI) 
Daueual, high-apeed, entleunward bursts of 
plena have been dtaceverod to peretatently occur 
In thu tranaluner megeetotall- Feeler, cooler, 
and leas donaa Chan tha plaoaa flows nival ly aaan 
In che tiani liner mag** total 1, Chase hurala aug- 
geet that amall-ecale magnetic merging centra 
secularly In the plasms ahaac> Calculation* 
which easiiae thee che meaeutad particle cnargv 
ipcctra are IIwIhr hydrogen Maxwell iasa indicate 
thee rh* burses have bulk speeds u - 25D to 703 
km fare. Ion teapnretuna kT - 20 tu-100 av. and 
Ion deneltEa* (t m 0,001 ta Q.Qt re" , hist 
bur sib occur within on* hour Of change* in (he 
tall magmatic TlsU that auRgeac tha paaaago of 
tha Noon near magaeclc huhbkaa. Rural* da rot 
»nn to be fundament All v caused hy attora solmi 
or geomagoit ic activity. Rather, ah* tuioro naan 
to result (na th* tsanmlap of mpRartln Held 
energy rn mantle plasma In the tranalunar naftnat— 
Biel). (Flasea, mapieisllll, mSanetl c mar Rinat. 

.i uHpejs, .,11,, . lue, taper B022J 


5T75 Trapped pert idea 

JBFERIHCE or RIBS CURRBfF ]« DOMUHTUH BY 
muxs or cams rxckajme dkat 
Paul y, ttolth { SASA/Ooddard Space Flight Center, 
OraenhelL, Karyland 20771) 

N. X. tavtra and R. A. Hcffmett . 

The ansi yata «f data from Ut* Explorer t? (S -Al 
elmotroalatlB tMlyaer In the energy range g to 
30 AeY haa provldod some u« results on the rlos 
currant Ion ttapcillloi. It has been veil estab- 
lish *6 list The storm Usm ring current hen a 
decay t ims of several day* during which the par- 
dole fluiea deer a aa a nearly aemiDutnlly, In 
the pest) ring currant ttnllte have eaiuoad or 
ftalei that toydrog-a was tha iailnsnt ion in lha 
earth 1 * ring current. By analysing the measured 
- ion Tlusea during the a e rural day sten rarevsnf. 

J eriod apd unalng that, bastda hydrogen, other 
an* vara present and that the decays wars 
exponential in nature, we were Ale le catabllsh 
throe aaiarete lifetimes far the' ten*, flwee 
fitted decoy li ret Inca ere le extol lent ograeMht 
*lth the expected charge exchange decay llhtlaag 
far RT* , O* , and Hs* in thm energy and L-walue 
range of tha date. Thla inference technique, 
thua, catibUtbca tha preawa nf xossunbl* and 
appreciable quantities ef dxygeti and hel(ia> (ana . 
as veil aa proton* lit the storm- tine ring currantl 
wa Mao Mni indication* that Bo 1 * may atca be 
prceeob under the** game uoofitlqnii. The full*- . 
ponce of additional long le eat ruled but V? chin 
technique. (Ring currant, charge uxehinge, loom, , 
composition) segno Uo alorms, Sxplorai 1*5, 
nagnetoapbere, technique). I- 

J, Oeophya. In., Blue, Paper lAOlOd 





